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ABSTRACT

Objectives: The Emergency First Aid Responder (EFAR) programme is a layperson responder programme
originally developed to help South Africans manage medical and traumatic emergencies at the community-
level, pending arrival of formal care providers. At the request of local stakeholders, the South African EFAR
programme was implemented in two rural regions of Zambia in 2015 without any changes made to the
course curriculum. We undertook this study to evaluate the appropriateness of the existing Zambian EFAR

curriculum, and to refine it for future use.

Design: Curriculum mapping and blueprinting methodologies were utilised to generate a refined EFAR
curriculum. Data collected from patient run forms at an EFAR site, along with expert opinion, were utilised in

this process.

Setting: This study was conducted based on data collected in Kasama, Zambia - a rural region of Zambia's

Northern Province.

Results: A refined curriculum was generated that covers 54 topics (seven of which are new) and 25 practical
skills (five new). When compared to the original EFAR curriculum, practical and didactic time devoted to
general patient care and scene management was significantly increased, while time devoted to most other,

clincal presentation-based categories (e.g. trauma care) was decreased.

Conclusions: Zambian EFARs encounter patients experiencing a wide range of emergencies, providing insight
into the ideal EFAR course structure. The discrepancies noted between the original and refined curricula
suggest that utilising an external curriculum without proper adaptation is not ideal for proper learning. Even
with limited data and resources, curriculum mapping and blueprinting are appropriate means of resolving

contextual issues.
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ARTICLE SUMMARY

e Layperson first response systems are cost-effective means of reducing morbidity and mortality due to
acute illness and injury in LMICs.

e Curriculum mapping and blueprinting are practical methods of updating medical education
programmes, even with limited resources.

e The translatability of this study’s results is limited, as data were only collected from a single site.

©CoO~NOUTA,WNPE

10 e These methods did not account for qualitative commentary data, which might have been useful in
11 informing the final curriculum.
12 e The study highlights the need to tailor medical education curriculums to local context.
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INTRODUCTION

Emergency care encompasses a range of time-sensitive health services provided for acute medical, surgical,
and obstetric conditions to avoid death or disability. Although well-embedded into the healthcare systems of
many high-income countries, the establishment of emergency care in low- and middle- income countries
(LMICs) remains an ongoing challenge, despite the central role it can play in the health system." Even
allowing for poor reporting mechanisms,®® it is clear that LMICs are burdened by the highest rates of injury
and illness in nearly every category,”™ and vulnerable populations within these nations are at particular
risk."*"” These emergencies come at high cost, directly affecting the psychosocial, health, productivity, and
economic status of LMICs.* ¥

While regular and timely access to medical care should be of utmost importance in LMICs, numerous barriers,
including rural living and negative financial implications, prevent this from occurring in a manner envisaged
by the longitudinal primary care model.' >* As a result, emergency care is the first point of contact with the
health system for a great many people worldwide (including the poor and uninsured in high income
countries). Emergency care systems have the potential to reduce deaths in LMICs by 54%;>* > the prehospital
component alone is also highly effective, reducing trauma mortality by up to 25%.”

Prehospital emergency care systems modelled on those in high-income countries are unaffordable for most
LMICs, which are in need of a less-expensive model.’ ® This model should be able to serve either as a
foundation for prehospital care in areas where it does not exist, or as a support system to help newer
prehospital care systems grow into maturity.”® The Emergency First Aid Responder (EFAR) programme, which
was developed in 2010 to meet the emergency care needs of low-resource areas in South Africa, meets these
criteria.* EFAR relies upon community involvement, on the basis that training a large number of community
members will increase the likelihood that an EFAR is present or near to any emergency that may occur.
Through community-specific trainings, EFARs are taught to provide life-saving care in the interim before
ambulance arrival. Similar short courses geared towards layperson responders have proven effective in other
LMICs.>*3*

Zambia is a lower-middle-income Southern African nation of 16.2 million.*® It may be considered a fairly
typical Aftican LMIC: although the country is urbanising, the majority of Zambians continue to live in rural
areas and below the poverty line.*> Maternal and infant mortality rates are high,*® and the majority of
premature deaths are preventable, stemming from injuries and infectious disease.*® Emergency care systems
in Zambia are insufficient, and there is no national ambulance service.’’” Most healthcare is public, provided
collaboratively by the Zambian Ministry of Health and Zambian Defence Force, but the healthcare workforce

337 In order to improve emergency care, as the Zambian Ministry of Health and Zambian

remains inadequate.
Defence Force have stated they wish to do, a multi-faceted approach must be taken. Providers must be
trained and hospital care must be improved, but, in the meantime, Zambians must be empowered to handle
emergencies on the community-level. **

In a 2014 needs assessment, Zambians identified that a grassroots community response programme could
facilitate the eventual formation of a strong and formal prehospital care system in their country.>* Motivated by this,
the Zambian Ministry of Health and Zambian Defence Force implemented the EFAR programme in 2015 in two rural
villages: Kasama and Nyimba. The programme utilises community health centres to recruit participants and
hold trainings.”® These centres are staffed by the Zambian Defence Force, but serve both military personnel
and the civilians in the region. There has since been concern that the Zambian EFAR curriculum — which was not
modified from the original South African programme — was not a good fit for the emergency care needs of rural
Zambian communities. The Zambian setting differs from the South African one in many ways: it is rural, less violent,
has less existing infrastructure, and overall different culture and lifestyles. All of these factors are likely to
influence the types of emergencies seen, and yet, an understanding of existing local resoures and needs has
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not been established. This study sought to utilise existing EFAR data to refine the Zambian EFAR curriculum
for future implementations of the training programme.

METHODS

EFAR site data collection & analysis

Previous communications indicated that the EFAR patient run forms (PRFs) were being stored at Zambian
Defence Force health centres where trainings were held. All EFAR-patient interactions logged between July
2015 and June 2016 were collected, retrospectively up until March 2016 and then prospectively. Data
included patient demographics, presentations, and dispositions. No identifying information was collected.
Data were entered into encrypted Microsoft Excel (© Microsoft, Richmond, WA) spreadsheets on-site. Basic
and inferential statistics were generated using SAS 9.4 Software (© SAS, Cary, NC).

Curriculum refinement
Selecting an expert group

Successful curriculum refinement requires a group of experienced educators, topic opinion leaders, and
medical professionals.* The group may be as small as three members for a short learning experience, but
should grow in size as the complexity of the learning experience increases.*

A group of five was deemed appropriate for this study. Reviewers were identified via email. All were
physicians practicing emergency medicine. Reviewers were also required to have expertise in the Zambian
context, the EFAR programme, and/or curriculum development.

Curriculum mapping

Curriculum mapping is a method of spatially representing the components of a curriculum that allows for

identification of gaps and overlaps in course content.****

In the case of the EFAR curriculum, the purpose was
to align the curricular elements with the emergency care needs of the regional population. The map alone did
not yield a curriculum breakdown; however, it informed the blueprinting stage, wherein a weighted
curriculum was developed.

Curricular elements (the topics and skills covered in the course) were listed against chief complaints
(extracted from PRFs) in Microsoft Excel. Chief complaints were then mapped to the existing EFAR curriculum
by the lead researcher using a binary system. 1’s related curricular elements that are relevant to the chief
complaint. 0’s were not believed to be pertinent to a chief complaint.

The expert group reviewed the maps, validating or changing the curricular elements that corresponded to a
particular complaint. For example, if a reviewer did not agree that the topic “headache” corresponded to the
chief complaint of “hypo/hyperglycaemia” (as headache was mapped by the lead researcher), then the
reviewer indicate this by changing the cell score from 1 to 0. Free text space was provided to add additional
curricular elements (e.g., a topic not included in the curriculum but that the reviewer felt was important for
handling the given complaint) and commentary.

The individual reviewer sheets for topics and skills were compiled and summed. Scores ranged from 0 (none
of the reviewers found the curricular element important in relation to the complaint) to 5 (all found it
important). Where reviewers added additional curricular elements that related to a complaint, these were
added to the compiled map and received a score of 1. The recorded number of times EFARs were presented
with each chief complaint was also added into the compiled map, for ease of reference in the blueprinting
stage.

Curriculum blueprinting

Curriculum blueprinting builds off the map, yielding a quantified distribution of curricular topics. The Coderre
method was used in designing this portion of the analysis.** Informed reviewers were asked to ranked

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



©CoO~NOUTA,WNPE

BMJ Open

Page 6 of 37

curricular elements based on both impact and frequency (Table 1). Impact referred to usability in providing

appropriate care for a patient presenting with a specific condition, while frequency related to how often the
element might be used in practice. From these rankings, curricular elements can be weighted to give a

breakdown of the curriculum in terms of time spent on each.

Table 1: Impact and frequency ranking definitions, adapted from Coderre et al.**

Weight Impact Frequency
General knowledge or General knowledge or
Topic/skill Medical/traumatic . . Medical/traumatic . .
. . skill (e.g. healthcare . skill (e.g. healthcare
is... condition (e.g. stroke) ) condition (e.g. stroke) .
system or scene size-up system or scene size-up
Little use in providing .
1 Non-urgent . Rarely seen Rarely utilised
appropriate care
Serious, but not . o
. . . Some use in providing . . .
2 immediately life . Relatively common Occasionally utilised
. care appropriate care
threatening
Life threatening Extremely useful in .
3 Very common Frequently utilised

emergency

providing care

The ranking sheets were compiled. A weighted score was calculated for each curricular element (Table 2),
which represents the proportion of course time that educators should aim to spend on this curricular
element. Topics correlate to didactic time, while skills correlate to practical (hands-on) time.

Table 2. An example of determining the relative weights of curricular elements.

Column#1 2 3 4 5 6
. . Mean
Curriculum topic or Mean [IXF/Z(IxF)]x
. Frequency IXF IXF/3 (IXF)
skill Impact (1) 100
(F)
Bandaging open
§Ing op 2.6 2.5 6.5 0.06 6%
wounds
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RESULTS
EFAR site data

Data availability
EFAR PRFs were available at the Kasama site. No PRFs were available at the Nyimba site.

Patient demographics
110 patients were seen by EFARs in Kasama from July 2015 to June 2016. Most (61, 56%) were male and

adults (92, 84%; defined as over 11 years). The majority were brought to the Kasama Zambian Defence Force
clinic (94, 86%). Nearly all patients (101, 92%) were referred to higher care.

Chief complaints
29 unique complaints were identified across medical and traumatic emergencies. When grouped based on

aetiology, the most common complaint was known injury (39%), followed by respiratory problems (19%).

Curriculum mapping
Mapping yielded an additional seven topics and six skills, for a total of 54 topics and 26 skills.
The results of curriculum mapping are available in online supplement S1 and S2.

Curriculum blueprinting

Mean impact scores for topics ranged from 0.5 (religion, culture, and tradition) to 3.0 (principles of first aid,
airway, breathing, and unconsciousness). Mean frequency scores ranged from 0.33 (religion, culture, and
tradition) to 3.0 (bleeding, fever, and dehydration). Product scores ranged from 0.17 (religion, culture, and
tradition) to 8.40 (bleeding, fever, and dehydration). Topics were assigned between 0.4 and 86.7 minutes of
course time.

Mean impact scores for skills ranged from 1.6 (for defibrillation and documentation) to 3.0 (opening and
maintaining the airway). Mean frequency scores ranged from 0.75 (defibrillation) to 2.5 (bandaging, mobile
phone use, patient primary assessment, and trauma assessment). Product scores ranged from 1.20
(defibrillation) to 6.50 (bandaging, mobile phone use, patient primary assessment, and trauma assessment).
Skills were assigned between 4 and 21.6 minutes of course time.

The results of curriculum mapping are available in online supplements S3 and S4.

The refined EFAR curriculum

The original curriculum had six modules, into which each of the topics and skills for the refined curriculum
were categorised for ease of comparison (Table 1).
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Original curriculum Refined curriculum
Module Content Didactic | Practical Total % total Didactic | Practical Total % total
time (hr) | time (hr) | time (hr) time time (hr) | time (hr) | time (hr) time
Environmental | Bites and stings, electrocution, drowning
. ) . 0.0 0.0 0.0 0.0 0.5 0.0 0.5 2.9
Emergencies & lightening
Unconsciousness & General altered mental status,
. . 1.3 1.2 2.5 15.2 0.7 0.2 0.9 5.4
Near Unconsciousness hypoglycaemia & substance abuse
Cord prolapse, antepartum and
Obstetrics & proap P
postpartum haemorrhage & emergency 2.0 1.1 3.1 18.9 0.1 0.2 0.3 1.9
Gynaecology .
delivery
Overview of first aid, ethical aspects,
Introduction & Scene scene assessment, primary and
. 2.0 13 33 20.3 5.1 2.9 8.0 48.9
Management secondary patient assessments, mass
casualty indicents & infection control
. . Stroke, seizure, fever, dehydration,
Medical Emergencies . . . . 2.0 1.3 3.3 20.3 2.5 1.3 3.8 23.0
poisoning, breathing difficulty & shock
L. Approach to patient with traumatic
Injuries . 3.0 1.2 4.2 25.4 1.4 1.5 2.9 17.9
injuries
Course total 10.3 6.1 16.4 100.0 10.3 6.1 16.4 100.0
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DISCUSSION
Significant changes were required for the Zambian EFAR programme to be contextually-relevant.
Curriculum mapping and blueprinting were practical means of updating the programme, and are
likely translatable to similar programmes in other LMIC settings.

The original and refined curriculums share only a single similarity across their six modules: medical
emergencies. One module — introduction and scene management - saw a significant increase in time
and three modules - obstetrics and gynaecology, unconsciousness and near unconsciousness, and
injuries - were deemphasised in the final curriculum. The environmental emergencies module
remained an insignificant portion of the curriculum. The medical emergencies module likely
remained similar due to the burdens of infectious and non-communicable diseases being relatively
similar between Zambia and South Africa.*> *

Deemphasising the obstetric and injury sections was not predicted, given the well-documented
burdens in Zambia.** Obstetric and gynaecologic emergencies, such as complicated delivery or post-
partum haemorrhage, lead to high maternal mortality rates in Zambia,***’ but they were not seen by
EFARs in our study. The reasons behind this are unknown: it may suggest that existing systems to
handle obstretic and gynaecologic emergencies in the Kasama region areadequate, but could equally
be due to EFARs feeling disempowered in such cases and therefore not responding. Similarly, injuries
accounted for nearly 40% of EFAR complaints and reviewers are likely intimately aware of the local
burden of injury.”® * Trauma care reflected this, ranking consistently high in mapping and
blueprinting. Yet, injury was deemphasised in the final curriculum. A likely explanation for this is that
trauma care was actually overrepresented in the original EFAR curriculum due to the high burden of
trauma in South Africa in comparison to Zambia.* *® *° !

mismatch in both fields.

Further work is required to explore the

Introduction and scene management saw a 242% increase in learning time. In the context of the
EFAR programme’s main goal - training laypeople to handle the emergencies at a basic level - this
result can be seen as successful. EFARs should be spending more time focusing on introductory
material that will help them to handle a variety of emergencies. These results parallel other
layperson responder programmes, which also place emphasis on broad skills that can aid patients

presenting with a range of conditions.*® **

While environmental emergencies were included in the
original curriculum, they were not included in the course programme that was implemented.
Therefore, a before-and-after comparison could not be made, and the total time devoted in the
original curriculum was denoted as zero. The percentage of total time in the refined curriculum is
only around 3%, speaking to why it may not have been included in the first place: local and
programmatic experts do not perceive it to be important.

We believe the refined curriculum will be effective in instructing Zambian EFARs, and in preparing
them to manage the emergencies they are most likely to face. This study highlights that no two
settings are the same: even between South Africa and Zambia, the course breakdown differs
significantly. It is important to consider the context at the start, and to reconsider it at scheduled
time intervals, as these LMIC regions are rapidly changing. A refinement process such as this should
be used to ensure an appropriate and evolved curriculum is in place as any medical education
programme expands.

The EFAR programme, and layperson first response systems in general, are cost effective means of

27 52

reducing morbidity and mortality in LMICs. These short courses must train up people with

434

minimal prior knowledge in a short span - typically one to five days.” > As such, course time must be

maximised. Mapping and blueprinting can be leveraged to ensure that this occurs. Where
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curriculums exist, it allows updating of the curriculum to ensure it is context-appropriate. Where no
curriculum currently exists, programme developers might use these methods instead to generate an
intial curriculum.

It has also proven challenging to identify methods that allow for translatability to other regions,
while maintaining its low cost. There are few appropriate strategies for designing educational
programmes in LMICs and training community members.>® Current literature focuses on resource-
heavy methods used in high-income countries, but these are unrealistic in LMICs. The curriculum
refinement methods we describe are an efficient way of tailoring programmes to local needs,
without heavy reliance on data collection and research personnel. Although the method has two
stages, it is cost- and time-effective. Adaptations were easily made throughout the process as
needed, from the size of the expert group to the definitions of impact and frequency for
blueprinting.

Together, the EFAR model and curriculum refinement methods provide a flexible framework for
development and expansion of layperson medical education programmes. These community-based
programmes are vitally important to LMIC health systems development, and should be prioritised.
There are several limitiations in this study. Based on original commmunications, we anticipated that
data would be collected from two sites. One site did not have any data, and the second had
significantly fewer PRFs available than predicted. The sample size was sufficient, but additional data
would give a clearer picture of the types of complaints EFARs are presented with. It is not
uncommon to be without sufficient data sets in LMICs,®® which supports the importance of utilising
methods such as mapping and blueprinting that rely on minimal data in addition to other factors,
such as expert knowledge.

The study only included quantitative data, and written commentary was not incorporated.
Potentially useful and nuanced comments were not factored into the final weightings of the
curriculum. In future iterations, developers should consider methodology that allows for the
consideration of qualitative data in the final curriculum.

Results of the study are informing an improved curriculum, to be introduced in-country alongside
improved monitoring and evaluation methods later in 2017. Ongoing data collection will allow for
better assessment of the various EFAR sites and efficient curriculum refinement at scheduled time
points in the future.
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1
2 Online Supplement 1: Results of curriculum mapping for topics.
3
4 The scores presented here are the summed totals across all reviewers. Scores range from 0 (none of
5 the reviewers found the curricular element important in relation to the complaint) to 5 (all found it
6 important).
7
g Table 1: Results of curriculum mapping for the Introduction & Scene Management module.
10
11 Introduction & Scene Management
12
13 e Zambian .
14 Topi The need for emergency Definition
opic . ) healthcare
15 first aid care & of an
. . . L levels &
16 training Zambian first emergency
. referral system
17 aid
ig Chest pain 5 5 1 5
20 Hypo/hyperglycaemia 5 5 1 5
21 Diarrhoea/constipation 5 5 1 5
22
23 Nausea/vomiting 5 5 1 5
24 Abdominal pain/distention 5 5 1 5
gg Suspected malaria 5 5 1 5
27 Intoxication 5 5 1 5
gg Loss of consciousness/fainting 5 5 1 5
30 Seizure/convulsion 5 5 1 5
31 Extremity pain 5 5 1 5
gé Asthma/wheezing 5 5 1 5
34 Cough 5 5 1 5
gg Difficulty in breathing 5 5 1 4
37 Foreign body airway obstruction 0 0 1 0
38 Dehydration 5 5 1 5
ig HIV complication 5 5 1 5
41 Suspected anaemia 5 5 1 5
jg Swelling 5 5 1 5
44 Bee sting 5 5 1 5
45 Back injury 5 5 1 5
4
43 Bleeding 5 5 1 5
48 Burn 5 5 1 5
gg Chest injury 5 5 1 5
51 Extremity injury 5 5 1 5
5% Head or neck injury 5 5 1 5
5
54 Injury (unspecified) 0 0 1 0
55 Open wound 0 0 1 0
gs Road traffic accident 0 0 1 0
58 Dislocation injury 0 0 1 0
59
60
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Table 1 (cont.): Results of curriculum mapping for the Introduction & Scene Management module.

Introduction & Scene Management (cont.)

Topic Principles of Limitations of | Responsibilities Qualities of
first aid first aid & aims first aid
Chest pain 5 5 5 5

Hypo/hyperglycaemia

Diarrhoea/constipation

Nausea/vomiting

Abdominal pain/distention

Suspected malaria

Intoxication

Loss of consciousness/fainting

Seizure/convulsion

Extremity pain

Asthma/wheezing

Cough

Difficulty in breathing

Foreign body airway obstruction

Dehydration

HIV complication

Suspected anaemia

Swelling

Bee sting

Back injury

Bleeding

Burn

Chest injury

Extremity injury

Head or neck injury

Injury (unspecified)

Open wound

Road traffic accident

Dislocation injury
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Table 1 (cont.): Results of curriculum mapping for the Introduction & Scene Management module.

BMJ Open

Topic

Introduction & Scene Management (cont.)

Socrates &
doing harm

Good
Samaritan
law/Legal

protection of

EFARs

Definition of
negligence

Patient
abandonment

Patient
consent

Chest pain

5

Hypo/hyperglycaemia

Diarrhoea/constipation

Nausea/vomiting

Abdominal pain/distention

Suspected malaria

Intoxication

Loss of consciousness/fainting

Seizure/convulsion

Extremity pain

Asthma/wheezing

Cough

Difficulty in breathing

Foreign body airway obstruction

Dehydration

HIV complication

Suspected anaemia

Swelling

Bee sting

Back injury

Bleeding

Burn

Chest injury

Extremity injury

Head or neck injury

Injury (unspecified)

Open wound

Road traffic accident

Dislocation injury
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Table 1 (cont.): Results of curriculum mapping for the Introduction & Scene Management module.

Page 18 of 37

Topic

Introduction & Scene Management (cont.)

Hospital
hand-over

Police reporting

Documentation
& reporting

Religion, culture
& tradition

Chest pain

Hypo/hyperglycaemia

Diarrhoea/constipation

Nausea/vomiting

Abdominal pain/distention

Suspected malaria

Intoxication

Loss of consciousness/fainting

Seizure/convulsion

Extremity pain

Asthma/wheezing

Cough

Difficulty in breathing

Foreign body airway obstruction

Dehydration

HIV complication

Suspected anaemia

Swelling

Bee sting

Back injury

Bleeding

Burn

Chest injury

Extremity injury

Head or neck injury

Injury (unspecified)

Open wound

Road traffic accident

Dislocation injury
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1

2 Table 1 (cont.): Results of curriculum mapping for the Introduction & Scene Management module.
3

4 Introduction & Scene Management (cont.)
5 .

6 Topic Calling for help Scene size-up SEDEE LS
7 PPE
8 Chest pain 5 5 5
9

10 Hypo/hyperglycaemia 5 5 5
i% Diarrhoea/constipation 5 5 5
13 Nausea/vomiting 5 5 5
1;' Abdominal pain/distention 5 5 5
16 Suspected malaria 5 5 5
17

18 Intoxication 5 5 5
;g Loss of consciousness/fainting 5 5 5
21 Seizure/convulsion 5 5 5
22

23 Extremity pain 5 5 5
gg Asthma/wheezing 5 5 5
26 Cough 5 5 5
27 e . .

28 Difficulty in breathing 5 5 5
gg Foreign body airway obstruction 0 0 0
31 Dehydration 5 5 5
32 .

33 HIV complication 5 5 5
34 Suspected anaemia 5 5 5
35

36 Swelling 5 5 5
37 .

38 Bee sting 5 5 5
39 Back injury 5 5 5
40

41 Bleeding 5 5 5
42 Burn 5 5 5
43

44 Chest injury 5 5 5
45 o

46 Extremity injury 5 5 5
a7 Head or neck injury 5 5 5
48

49 Injury (unspecified) 0 0 0
50

51 Open wound 0 0 0
5; Road traffic accident 0 0 0
5

54 Dislocation injury 0 0 0
55

56

57

58

59

60
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Table 1 (cont.): Results of curriculum mapping for the Introduction & Scene Management module.

Page 20 of 37

Topic

Introduction & Scene Management (cont.)

Communication

Airway Breathing

Circulation

Chest pain

Hypo/hyperglycaemia

Diarrhoea/constipation

Nausea/vomiting

Abdominal pain/distention

Suspected malaria

Intoxication

Loss of consciousness/fainting

Seizure/convulsion

Extremity pain

Asthma/wheezing

Cough

Difficulty in breathing

Foreign body airway obstruction

Dehydration

HIV complication

Suspected anaemia

Swelling

Bee sting

Back injury

Bleeding

Burn

Chest injury

Extremity injury

Head or neck injury

Injury (unspecified)

Open wound

Road traffic accident

Dislocation injury
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Table 1 (cont.): Results of curriculum mapping for the Introduction & Scene Management module.

Introduction & Scene Management (cont.)

Topic e g .
p Disability & Reassessment Infectlc_m MCls®
exposure prevention
Chest pain 5 0

Hypo/hyperglycaemia

Diarrhoea/constipation

Nausea/vomiting

Abdominal pain/distention

Suspected malaria

Intoxication

Loss of consciousness/fainting

Seizure/convulsion

Extremity pain

Asthma/wheezing

Cough

Difficulty in breathing

Foreign body airway obstruction

Dehydration

HIV complication

Suspected anaemia

Swelling

Bee sting

Back injury

Bleeding

Burn

Chest injury

Extremity injury

Head or neck injury

Injury (unspecified)

Open wound

Road traffic accident

Dislocation injury

BT I N e T S O 0 B O 2 T 2 I O T O T I T T O T O B B~ O T I ) O B~ (O I e

i nininfnininhbhlnonjnjinjiuniuniuninniwniwviv|iuv|u
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! MCI: Mass casualty incident
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Table 2: Results of curriculum mapping for the Injuries module.

Injuries
Al Fractures
Approach LS B & soft
Topic PP . common spinal Bleeding . Burns
to patient L tissue
sports injuries S
- injuries
injuries
Chest pain 0

Hypo/hyperglycaemia

Diarrhoea/constipation

Nausea/vomiting

Abdominal pain/distention

Suspected malaria

Intoxication

Loss of consciousness/fainting

Seizure/convulsion

Extremity pain

Asthma/wheezing

Cough

Difficulty in breathing

Foreign body airway obstruction

Dehydration

HIV complication

Suspected anaemia

Swelling

Bee sting

Back injury

Bleeding

Burn

Chest injury

Extremity injury

Head or neck injury

Injury (unspecified)

Open wound

Road traffic accident

Dislocation injury

vuininununiuniuniuniuunjiunnunnininLn bl iwviuvi viun
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1

2 Table 3: Results of curriculum mapping for the Medical Emergencies module.

3

4 Medical Emergencies

5

6 Unconscious- Hypo-
7 Topic Stroke Seizures Fever L
8 ness glycaemia
9

10 Chest pain 0 0 0 0 0
g Hypo/hyperglycaemia 5 2 5 0 5
13 Diarrhoea/constipation 0 0 0 5 0
1;1 Nausea/vomiting 0 1 0 5 0
16 Abdominal pain/distention 0 0 0 5 0
17 Suspected malaria 0 0 1 5 0
ig Intoxication 5 1 5 0 5
20 Loss of consciousness/fainting 5 5 5 1 5
g; Seizure/convulsion 5 p 5 5 5
23 Extremity pain 0 0 0 0 0
24 Asthma/wheezing 0 0 0 0 0
25

26 Cough 0 0 0 5 0
27 Difficulty in breathing 0 0 0 5 0
gg Foreign body airway obstruction 4 0 0 0 0
30 Dehydration 0 0 0 0 0
31 HIV complication 0 0 0 1 0
32

33 Suspected anaemia 0 0 0 0 0
34 Swelling 0 0 0 0 0
gg Bee sting 0 0 0 0 0
37 Back injury 0 0 0 0 0
gg Bleeding 5 0 0 0 0
40 Burn 0 0 0 0 0
41 Chest injury 0 0 0 0 0
jé Extremity injury 0 0 0 0 0
44 Head or neck injury 0 0 0 0 0
32 Injury (unspecified) 0 0 0 0 0
47 Open wound 0 0 0 0 0
48 Road traffic accident 1 0 0 1 1
gg Dislocation injury 0 0 0 0 0
51

52

53

54

55

56

57

58

59

60
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Table 3 (cont.): Results of curriculum mapping for the Medical Emergencies module.

Page 24 of 37

Medical Emergencies (cont.)

Drug &
Topic : substance N . Difficulty
Y Dehydration abuse & Poisoning Anaphylaxis e
psychosis
Chest pain 0

Hypo/hyperglycaemia

Diarrhoea/constipation

Nausea/vomiting

Abdominal pain/distention

Suspected malaria

Intoxication

Loss of consciousness/fainting

Seizure/convulsion

Extremity pain

Asthma/wheezing

Cough

Difficulty in breathing

Foreign body airway obstruction

Dehydration

HIV complication

Suspected anaemia

Swelling

Bee sting

Back injury

Bleeding

Burn

Chest injury

Extremity injury

Head or neck injury

Injury (unspecified)

Open wound

Road traffic accident

Dislocation injury

Al Ppdp|pdp|PdP|lO|jlOjOjM|dM|lO|lO|O|jO|lO|lM|OjO|j]O|lO|lOjlNININN|O|lO|lLN|ULN|O|O
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Table 3 (cont.): Results of curriculum mapping for the Medical Emergencies module.

Medical Emergencies (cont.)

Topic Headache Chest pain Abdor:nlnal Extre‘mlty Gener?llsed
pain pain pain
Chest pain 0 0 0

Hypo/hyperglycaemia

Diarrhoea/constipation

Nausea/vomiting

Abdominal pain/distention

Suspected malaria

Intoxication

Loss of consciousness/fainting

Seizure/convulsion

Extremity pain

Asthma/wheezing

Cough

Difficulty in breathing

Foreign body airway obstruction

Dehydration

HIV complication

Suspected anaemia

Swelling

Bee sting

Back injury

Bleeding

Burn

Chest injury

Extremity injury

Head or neck injury

ojlojluwojlololojlojflojojlojlolunnnjlolo|r|O|lO|OO|RLr|O|O|WUL
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Injury (unspecified) 1 1
Open wound 0 0
Road traffic accident 1 1
Dislocation injury 0 0
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Table 4: Results of curriculum mapping for the Obstetrics & Gynaecology module.

Topic

Obstetric &
Gynaecology

Chest pain

Hypo/hyperglycaemia

Diarrhoea/constipation

Nausea/vomiting

Abdominal pain/distention

Suspected malaria

Intoxication

Loss of consciousness/fainting

Seizure/convulsion

Extremity pain

Asthma/wheezing

Cough

Difficulty in breathing

Foreign body airway obstruction

Dehydration

HIV complication

Suspected anaemia

Swelling

Bee sting

Back injury

Bleeding

Burn

Chest injury

Extremity injury

Head or neck injury

Injury (unspecified)

Open wound

Road traffic accident

Dislocation injury
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Table 5: Results of curriculum mapping for the Environmental Emergencies section.

Topic

Environmental Emergencies

Bites & stings

Electrocution

Lightning

Drowning

Chest pain

Hypo/hyperglycaemia

Diarrhoea/constipation

Nausea/vomiting

Abdominal pain/distention

Suspected malaria

Intoxication

Loss of consciousness/fainting

Seizure/convulsion

Extremity pain

Asthma/wheezing

Cough

Difficulty in breathing

Foreign body airway obstruction

Dehydration

HIV complication

Suspected anaemia

Swelling

Bee sting

Back injury

Bleeding

Burn

Chest injury

Extremity injury

Head or neck injury

rlO|lO|N|O|RrR|OlOjlOjO|]Oj]lO|lO|lO|lO|O|»r | N O|lO|lO|lO|O|O |

oOjlojlojlolojlolojojojojuw|MO|lO|lO|lO|N|O|FRP|RP|OlOlOlOjlOjO|O|0O|O0O

Injury (unspecified) 1
Open wound 0
Road traffic accident 0
Dislocation injury 1
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Online Supplement 2: Results of curriculum mapping for skills.

The scores presented here are the summed totals across all reviewers. Scores range from 0 (none of
the reviewers found the curricular element important in relation to the complaint) to 5 (all found it

©CoO~NOUTA,WNPE

important).

Table 1: Results of curriculum mapping for bandaging, fracture stabilisation, BVM® use & C-spine

stabilisation.
Bandaging Basic fracture C-spine
Skill open wounds | stabilisation BVM use stabilisation
Chest pain 0

Hypo/hyperglycaemia

Diarrhoea/constipation

Nausea/vomiting

Abdominal pain/distention

Suspected malaria

Intoxication

Loss of Consciousness/Fainting

Seizure/convulsion

Extremity pain

Asthma/wheezing

Cough

Difficulty in breathing

Foreign body airway obstruction

Other: dehydration

Other: HIV complication

Other: suspected anaemia

Swelling

Other: bee sting

Back injury

Bleeding

Burn

Chest injury

Extremity injury

Head or neck injury

Injury: unspecified

Open wound

Road traffic accident

Other: dislocation injury

oO|0o|o|o|o|jo|o|o|jlojnjojOoOjlnjnjojnfnjolLnininnnnjnnnn|bplo|b|o|o

ojo|0o|0O|lO|lO|O|O|O|jM|OIOj|IOCILNfNOlLMLNjnjn|ojlojLnjo|d|OC|O

ojo|0o|0O|lO|lO|O|O|O|j|OIOj|IOCILNNOlOLN||O|O|LN|O|O|OC|O

ojo|0o|0O|lO|lO|O|O|O||OjOj|IOILNLNOlOLNL||OlO|LN|O|O|O

! BVM: Bag-valve mask
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Table 2: Results of curriculum mapping for calling for help, CPR?, defibrillation & documentation.

Skill

Calling for
help via
mobile phone

CPR

Defibrillation

Documentati
on

Chest pain

Hypo/hyperglycaemia

Diarrhoea/constipation

Nausea/vomiting

Abdominal pain/distention

Suspected malaria

Intoxication

Loss of consciousness/fainting

Seizure/convulsion

Extremity pain

Asthma/wheezing

Cough

Difficulty in breathing

Foreign body airway obstruction

Other: dehydration

Other: HIV complication

Other: suspected anaemia

Swelling

Other: bee sting

Back injury

Bleeding

Burn

Chest injury

Extremity injury

Head or neck injury

Injury: unspecified

Open wound

Road traffic accident

Other: dislocation injury

o|lo|lo|o|lo|jlojo|jojo|jn|OjlOfLMfnO|lLnfnojLnfLnlnjiunniunnunn|bolb|loOo|O

o|lo|lo|o|lo|jojo|jojo|jn|OjflOjfLMfnO|JlLMfNOjlLWfLun|lnlnlojojnn|o|lb|oO|O

o|lo|lo|o|lo|jojo|j]o|jo|jlnn|OoOjlojflLnfnjOoOjlnfnojojnnnjnjfojojlnnojlo|lo|o

o|lo|lo|o|lo|jlojo|j]ojo|jln|OjflOjfLMfO|lLM|NO|lOJLM|Wn|O|lO|lLN|O|lO|O|O

% CPR: Cardiopulmonary resuscitation
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Table 3: Results of curriculum mapping for first aid fundamentals, obtaining consent, airway
maintenance & patient extrication.

BMJ Open

. Fundamentals Obtaining Opening/main Patient
Skill of first aid consent taining airway extrication
Chest pain 0 0 0

Hypo/hyperglycaemia

Diarrhoea/constipation

Nausea/vomiting

Abdominal pain/distention

Suspected malaria

Intoxication

Loss of consciousness/fainting

Seizure/convulsion

Extremity pain

Asthma/wheezing

Cough

Difficulty in breathing

Foreign body airway obstruction

Other: dehydration

Other: HIV complication

Other: suspected anaemia

Swelling

Other: bee sting

Back injury

Bleeding

Burn

Chest injury

Extremity injury

Head or neck injury

Injury: unspecified

Open wound

Road traffic accident

Other: dislocation injury

oO|lo|lojlo|jlo|j|o|jlojlojlojnnjojlojlLjfnjojnfnjolnnfninlnnnn|p|lo|b|O

ojlojojo|jojlo|ojloflo ool nojlLnjnjofBnjfnnjnnjnnjojlojunn|o|H|o

ojlojojo|jojlo|o|lojfoj ool NojlLnjnjojfojnnjnjnjojlojluno|jo|o|o

oOojlojlojo|jlo|lo|o|jlojlo ool njojlLnjnjofojLnjnnjnnjojlojnnjo|o|o
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1

2

3 Table 4: Results of curriculum mapping for patient transport, primary patient assessment, recovery
4 position & scene size-up.

5

6 Primary

7 skill Patient atient Recovery Scene
8 transport P position size-up
9 assessment

10 Chest pain 0 0 0 0
11 Hypo/hyperglycaemia 0 0 0 0
ig Diarrhoea/constipation 4 4 0 0
14 Nausea/vomiting 0 0 0 0
ig Abdominal pain/distention 4 5 5 5
17 Suspected malaria 5 0 0 0
18 Intoxication 5 0 0 0
19 . —

20 Loss of consciousness/fainting 5 5 5 5
21 Seizure/convulsion 5 5 5 5
5:23 Extremity pain 5 5 5 5
24 Asthma/wheezing 5 5 0 0
25 Cough 0 0 0 0
2

2? Difficulty in breathing 5 5 5 5
28 Foreign body airway obstruction 5 5 5 5
gg Other: dehydration 0 0 0 0
31 Other: HIV complication 5 5 5 5
gé Other: suspected anaemia 5 5 5 5
34 Swelling 0 0 0 0
35 Other: bee sting 0 0 0 0
g? Back injury 5 5 5 5
38 Bleeding 0 0 0 0
39 Burn 0 0 0 0
40 —

41 Chest injury 0 0 0 0
42 Extremity injury 0 0 0 0
43 —

a4 Head or neck injury 0 0 0 0
45 Injury: unspecified 0 0 0 0
jg Open wound 0 0 0 0
48 Road traffic accident 0 0 0 0
49 Other: dislocation injury 0 0 0 0
50

51

52

53

54

55

56

57

58

59

60
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Table 5: Results of curriculum mapping for secondary patient assessment, trauma assessment, triage

& PPE? usage.

BMJ Open

Secondary Trauma
Skill patient Triage Using PPE
assessment
assessment
Chest pain 0

Hypo/hyperglycaemia

Diarrhoea/constipation

Nausea/vomiting

Abdominal pain/distention

Suspected malaria

Intoxication

Loss of consciousness/fainting

Seizure/convulsion

Extremity pain

Asthma/wheezing

Cough

Difficulty in breathing

Foreign body airway obstruction

Other: dehydration

Other: HIV complication

Other: suspected anaemia

Swelling

Other: bee sting

Back injury

Bleeding

Burn

Chest injury

Extremity injury

Head or neck injury

Injury: unspecified

Open wound

Road traffic accident

Other: dislocation injury

ojlojojlo|ojlo|lojojlojunjo|lojfBnfnojnjfniofnnnnnnnninniun plo|H|O

ojloojlo|ojlo|ojlojojnjo|loOjfLMfnojnjnjioflnnjnnjnnjnnjoflojnjo|b|o|o

ojlojojlo|o|lo|o|j|o|jojnnjo|lojfnnfnjojlnjnjojojlnnjnnjnnjojflojnnjo|jo|o|o

ojlojojlo|o|lo|o|jojojnnjo|lojfnnfnjojlnjnjojojlnnjnnjnnjojflojnnjo|jo|o|o

* PPE: Personal protective equipment
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Table 6: Results of curriculum mapping for glucometer use, delivery, malaria rapid testing, log rolling

& pre-hospital ECG* use.

. Using a Malaria Pre-hospital
Skill glucometer Delivery rapid test Log rolling ECG
Chest pain 0 0 0

Hypo/hyperglycaemia

Diarrhoea/constipation

Nausea/vomiting

Abdominal pain/distention

Suspected malaria

Intoxication

Loss of consciousness/fainting

Seizure/convulsion

Extremity pain

Asthma/wheezing

Cough

Difficulty in breathing

Foreign body airway obstruction

Other: dehydration

Other: HIV complication

Other: suspected anaemia

Swelling

Other: bee sting

Back injury

Bleeding

Burn

Chest injury

Extremity injury

Head or neck injury

Injury: unspecified

Open wound

Road traffic accident

Other: dislocation injury

oOjlojojlo|l0o|l0O|0O|l0O|0O|O|0O|O|lO|O|0O|O|O|lO|OjO|O|lO|O|lOjO|O|O |UL|O

oOjloo|l0o|l0O|l0O|0OjlOjO|O|0O|O|lO|O|0O|O|O|lOj O 0O|0O|lO|O|lOjO|O| O |O

oOjlojo|lo|lo|lo|o/jojo|lo|lo|ojlo|jo|o|lo|lo|lojojo|lo|lo|o(r|O|O| O |O

PP |RP|IP|IP|IP|IP[P[P|IPIOJOlO|O|0O|O|O|lOjOO|O|O|O|OjO|O| 0O |O

oOjlojojlo|lo|lo|o|jlojo|lo|o|o|lo|j|o|o|o|o|lojojo|jo|lo|o|lojo|o|o |o|o©

* ECG: Electrocardiogram
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Online Supplement 3: Results of curriculum blueprinting for topics and subtopics.
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. Section
Curriculum topic(s) Curriculum sub-topics Impact | Frequency IXF Reloa/tlve Weight weight
’ total
The need for first aid training 3.00 2.00 6.00 2.25 0.02
| ;';:%?;:;‘:g:ﬁe”cy care & 1.60 1.60 2.56 0.96 0.01
Introduction to emergency care Zambian healthcare levels & 0.07
referral system 2.40 1.80 4.32 1.62 0.02
Definition of an emergency 2.40 2.20 5.28 1.98 0.02
Principles of first aid 3.00 2.20 6.60 2.47 0.02
. ) . Limitations of first aid 2.80 2.20 6.16 2.31 0.02
Basic fundamentals of first aid Responsibilities & aims 2.60 1.80 4.68 1.75 0.02 0.0
Qualities of first aid 2.60 2.20 5.72 2.14 0.02
Socrates & doing harm 2.40 2.00 4.80 1.80 0.02
Good Samaritan law/legal 2.40 2.00 4.80 1.80 0.02
. protection of EFARs
Medical-legal aspects of care Definition of negligence 2.00 1.40 2.80 1.05 0.01 0.08
Patient abandonment 2.00 1.80 3.60 1.35 0.01
Patient consent 2.20 2.00 4.40 1.65 0.02
. o Hospital hand-over 2.00 1.40 2.80 1.05 0.01
PrOCEd‘;:is\lii'r:;F’C';iaet'ons of Police reporting 1.20 1.40 1.68 0.63 0.01 0.02
Documentation & reporting 1.40 1.40 1.96 0.73 0.01
Religion, culture & tradition 0.50 0.33 0.17 0.06 0.00 0.00
Calling for help 2.60 2.40 6.24 2.34 0.02
Assessing the scene Scene size-up 2.60 2.00 5.20 1.95 0.02 0.06
Scene safety & PPE’ 2.60 2.00 5.20 1.95 0.02
Communication 2.40 2.00 4.80 1.80 0.02
Patient primary assessment Airway 3.00 2.20 6.60 2.47 0.02 0.09
Breathing 3.00 2.20 6.60 2.47 0.02
! EFAR: Emergency first aid responder
% PPE: Personal protective equipment
73
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1

2

3

4 Circulation 2.80 2.20 6.16 2.31 0.02

5 . Disability & exposure 2.80 1.80 5.04 1.89 0.02

6 Patient secondary assessment Reassessment 2.40 2.60 6.24 234 0.02 0.04
; Approach to patient 2.80 2.40 6.72 2.52 0.03

9 First aid for common sports 2.60 2.20 5.72 2.14 0.02

10 injuries

11 Trauma Head & spinal injuries 2.60 1.80 4.68 1.75 0.02 0.14
12 Bleeding 2.80 3.00 8.40 3.15 0.03

13 Fractures & soft tissue injuries 2.40 2.60 6.24 2.34 0.02

14 Burns 2.60 2.20 5.72 2.14 0.02

ig Unconsciousness 3.00 2.60 7.80 2.92 0.03 0.03
17 Stroke 2.40 1.80 4.32 1.62 0.02 0.02
18 Seizures 2.80 2.40 6.72 2.52 0.03 0.03
19 Fever 2.80 3.00 8.40 3.15 0.03 0.03
20 Hypoglycaemia 2.80 2.60 7.28 2.73 0.03 0.03
21 Dehydration 2.80 3.00 8.40 3.15 0.03 0.03
5:23 Drug & substance abuse & psychosis 2.00 1.40 2.80 1.05 0.01 0.01
24 Poisoning 2.20 1.40 3.08 1.15 0.01 0.01
25 Anaphylaxis 2.60 1.40 3.64 1.36 0.01 0.01
26 Breathing difficulties 2.60 2.60 6.76 2.53 0.03 0.03
27 Headache 2.20 2.40 5.28 1.98 0.02

28 Chest pain 2.60 2.20 5.72 2.14 0.02

ég Severe pain Abdominal pain 2.60 2.40 6.24 2.34 0.02 0.09
31 Extremity pain 1.75 1.75 3.06 1.15 0.01

32 Generalised pain 1.80 1.60 2.88 1.08 0.01

33 Obstetric & gynaecological 2.25 1.25 2.81 1.05 0.01 0.01
34 emergencies

35 Bites & stings 2.00 1.80 3.60 1.35 0.01

36 _ . Electrocution 2.60 1.20 3.12 1.17 0.01

37 Environmental emergencies - - 0.05
38 Lightning 1.80 1.20 2.16 0.81 0.01

39 Drowning 2.40 1.40 3.36 1.26 0.01

40 Mass casualty incidents 2.80 1.60 4.48 1.68 0.02 0.02
41 Infection prevention 2.80 2.60 7.28 2.73 0.03 0.03
42

43

44

45

46 For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

47

48
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Online Supplement 4: Results of curriculum blueprinting for skills.

Skills Impact Frequency IxF Relative % Weight
Defibrillation 1.60 0.75 1.20 1.09 0.01
Documentation 1.60 1.25 2.00 1.81 0.02
CPR* 2.20 1.00 2.20 2.00 0.02
Pre-hospital ECG’ 2.40 1.00 2.40 2.18 0.02
Malaria rapid test 1.80 1.50 2.70 2.45 0.02
BVM? use 2.40 1.25 3.00 2.72 0.03
Delivery 2.40 1.50 3.60 3.27 0.03
Using a glucometer 2.40 1.50 3.60 3.27 0.03
Obtaining consent 2.20 1.75 3.85 3.49 0.03
Secondary patient assessment 2.20 1.75 3.85 3.49 0.03
Log rolling 2.40 1.75 4.20 3.81 0.04
Using PPE* 2.20 2.00 4.40 3.99 0.04
Patient extrication 2.60 1.75 4.55 4.13 0.04
Triage 2.60 1.75 4.55 4.13 0.04
Basic fracture stabilisation 2.40 2.00 4.80 4.35 0.04
C-spine stabilisation 2.80 1.75 4.90 4.44 0.04
Scene size-up 2.40 2.25 5.40 4.90 0.05
Fundamentals of first aid 2.80 2.00 5.60 5.08 0.05
Patient transport 2.80 2.00 5.60 5.08 0.05
Recovery position 2.60 2.25 5.85 5.31 0.05
Opening/maintaining airway 3.00 2.00 6.00 5.44 0.05
Bandaging open wounds 2.60 2.50 6.50 5.90 0.06
Calling for help via mobile phone 2.60 2.50 6.50 5.90 0.06
Primary patient assessment 2.60 2.50 6.50 5.90 0.06
Trauma assessment 2.60 2.50 6.50 5.90 0.06

! CPR: Cardiopulmonary resuscitation

2 ECG: Electrocardiogram
*BVM: Bag-valve mask

* PPE: Personal protective equipment
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ABSTRACT

Objectives: Community members are often the first to witness and respond to medical and traumatic
emergencies, making them an essential first link to emergency care systems. The Emergency First Aid
Responder (EFAR) programme is short course originally developed to help South Africans manage
emergencies at the community-level, pending arrival of formal care providers. EFAR was implemented in two
rural regions of Zambia in 2015, but no changes were made to tailor the course to the new setting. We
undertook this study to evaluate the appropriateness of the Zambian EFAR curriculum, and to identify

potential refinements.

Design: The EFAR curriculum was mapped against available chief complaint data. An expert group used
information from the map, in tandem with personal knowledge, to rank each course topic for potential
impact on patient outcomes and frequency of use in practice. Individual blueprints were compiled to

generate a refined EFAR curriculum, the time breakdown of which reflects the relative weight of each topic.

Setting: This study was conducted based on data collected in Kasama, a rural region of Zambia’s Northern

Province.

Participants: An expert group of five physicians practicing emergency medicine was selected; all reviewers

have expertise in the Zambian context, EFAR programme, and/or curriculum development.

Results: The range of emergencies that Zambian EFARs encounter indicates that the course must be broad in
scope. The refined curriculum covers 54 topics (seven new) and 25 practical skills (five new). Practical and
didactic time devoted to general patient care and scene management increased signficantly, while time

devoted to most other clinical, presentation-based categories (e.g. trauma care) decreased.

Conclusions: Discrepancies between original and refined curricula suggest that utilising an external
curriculum without adaptation is not ideal for effective learning. Even with limited data and resources,

curriculum mapping and blueprinting are possible means of resolving these contextual issues.
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ARTICLE SUMMARY
e The study highlights the importance of tailoring medical education curriculums to local context.

e It adds to a limited evidence base surrounding the refinement of medical ecucation curriculums in
LMICs.

e The curriculum mapping and blueprinting methodology presented in this study is likely useful in most

©CoO~NOUTA,WNPE

low-resource settings.

11 e The translatability of the curriculum generated through this study is limited, as data were only
collected from a single site in rural Zambia.

14 e These methods did not account for qualitative commentary data and community member input,
which might have been useful in informing the final curriculum.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



©CoO~NOUTA,WNPE

e
[Ny

U OO AR DMBEMDRAMDIMBAEADIAEMDIMNDMNWOWWWWWWWWWWNDNNDNNNNNNNRPRPRERREREREPR
QOO NOURRWNRPOOO~NOUORRWNPRPOOONOUOPRARWNRPOOONOODURAWNRPOOO~NOOODWN

BMJ Open

INTRODUCTION

Emergency care encompasses a range of time-sensitive health services provided for acute medical, surgical,
and obstetric conditions to avoid death or disability. Although well-embedded into the healthcare systems of
many high-income countries, the establishment of emergency care in low- and middle- income countries
(LMICs) remains an ongoing challenge, despite the central role it can play in the health system." Even
allowing for poor reporting mechanisms,®® it is clear that LMICs are burdened by the highest rates of injury
and illness in nearly every category,”™ and vulnerable populations within these nations are at particular

risk."*"” These emergencies come at high cost, directly affecting the psychosocial, health, productivity, and
418-24

economic status of LMICs.
While regular and timely access to medical care should be of utmost importance in LMICs, numerous barriers,
including rural living and negative financial implications, prevent this from occurring in a manner envisaged
by the longitudinal primary care model.' >* As a result, emergency care is the first point of contact with the
health system for a great many people worldwide (including the poor and uninsured in high-income
countries). Emergency care systems have the potential to reduce deaths in LMICs by 54%;”* *° the prehospital
component alone is also highly effective, reducing trauma-related mortality by up to 25%.”

Prehospital emergency care systems modelled on those in high-income countries are unaffordable for most
LMICs, which are in need of a less-expensive model.’ ® This model should be able to serve either as a
foundation for prehospital care in areas where it does not exist, or as a support system to help newer
prehospital care systems grow into maturity.”® The Emergency First Aid Responder (EFAR) programme, which
was developed in 2010 to meet the emergency care needs of low-resource areas in South Africa, satisfies
these criteria." EFAR relies upon community involvement, on the basis that training a large number of
community members will increase the likelihood that an EFAR is present or near to any emergency that may
occur. Through community-specific trainings, EFARs are taught to provide life-saving care in the interim
before ambulance arrival. Similar short courses geared towards layperson responders have proven effective in
other LMICs.****

Zambia is a lower-middle-income Southern African nation of 16.2 million.*® It may be considered a fairly
typical African LMIC: although the country is urbanising, the majority of Zambians continue to live in rural
areas and below the poverty line.** Maternal and infant mortality rates are high,*® and the majority of
premature deaths are preventable, stemming from injuries and infectious disease.’® Emergency care systems
in Zambia are insufficient, and there is no national ambulance service.’’” Most healthcare is public, provided
collaboratively by the Zambian Ministry of Health and Zambian Defence Force, but the healthcare workforce
remains inadequate.**” In order to improve emergency care, as the Zambian Ministry of Health and Zambian
Defence Force have stated they wish to do, a multi-faceted approach needs to be taken. Providers must be
trained and hospital care must be improved, but, in the meantime, Zambians must be empowered to handle
emergencies on the community-level. **

In a 2014 needs assessment, Zambians identified that a grassroots community response programme could
facilitate the eventual formation of a strong and formal prehospital care system in their country.>* Motivated by this,
the Zambian Ministry of Health and Zambian Defence Force implemented the EFAR programme in 2015 in two rural
villages: Kasama and Nyimba. The programme utilises community health centres to recruit participants and
hold trainings.*’ These centres are staffed by the Zambian Defence Force, but serve both military personnel
and the civilians in the region. There has since been concern that the Zambian EFAR curriculum — which was not
modified from the original South African programme — was not a good fit for the emergency care needs of rural
Zambian communities. The Zambian setting differs from the South African one in many ways: it is rural, less violent,
has less existing infrastructure, and overall different culture and lifestyles. All of these factors are likely to influence
the types of emergencies seen, and yet, existing local resources and needs have not been reflected in the
EFAR curriculum.

Most educators focus primarily on adapting medical education curriculums as science surrounding course
content evolves. But, secondarily, it is also necessary to tailor curriculums to local needs and resources. This is
especially important in LMICs, where resource levels and health systems infrastructure can vary drastically
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even within a region. Curriculum mapping is a method of spatially representing the components of a
curriculum that allows for identification of gaps and overlaps in course content.** ** Curriculum mapping has
become well-accepted in the medical community in high-income countries as a means of keeping up with an
ever-increasing knowledge base. It not only facilitates ongoing curricular evaluation, but also, rapid
improvement and evolution,*® and has been shown to improve educational outcomes.*

In the case of the EFAR curriculum, the purpose of curriculum mapping was to align curricular elements (the
topics and skills covered in the course) with the emergency care needs of the regional population. The map
alone does not yield a weighted curriculum breakdown. Instead, it serves as a source of information for a
second refinement process. Curriculum blueprinting, as defined by Coderre et al., builds off the map, yielding
a quantified distribution of curricular topics.** With expert input, curricular elements are weighted for both
impact of learning the element as well as frequency with which the element is seen in the field. From the
quantitative data that results, learning objectives and experiences can be revised.** These two methods —
curriculum mapping and course blueprinting — have revolutionised the way in which modern medical
education is planned, taught, and assessed. While commonplace in high-income countries, there is a little
evidence surrounding the use of mapping and blueprinting in LMICs. An understanding of the importance of
curriculum development has translated to some regions of sub-Saharan Africa, but implementing
development methods has been noted as challenging in environments that already lack manpower and other
resources.” We believe that curriculum mapping and blueprinting could be an effective means of refining
course context and scope, thus positively impacting the development of medical education in LMICs.

This study sought to utilise existing EFAR data and expert input to evaluate the appropriateness of the current
Zambian EFAR curriculum, and identify potential refinements for future use.

METHODS
EFAR site data collection & analysis

Previous communications indicated that the EFAR patient run forms (PRFs) were being stored at the two
Zambian Defence Force health centres where trainings had been held. All EFAR-patient interactions logged
between July 2015 and June 2016 were collected, retrospectively up until March 2016 and then
prospectively. Data included patient demographics, chief complaints, presentations, and dispositions. No
identifying information was collected. Data were entered into encrypted Microsoft Excel (© Microsoft,
Richmond, WA) spreadsheets on-site. Basic statistics were generated using SAS 9.4 Software (© SAS, Cary,
NC).

Curriculum refinement

Selecting an expert group

Conducting a successful curriculum refinement requires a group of experienced educators, topic opinion
leaders, and medical professionals. The group may be as small as three members for a short learning
experience, but should grow in size as the complexity of the learning experience increases.*®

A group of five was deemed appropriate for this study. Reviewers were identified via email. All were
physicians practicing emergency medicine. Reviewers were also required to have expertise in the Zambian
context, the EFAR programme, and/or curriculum development.

Curriculum mapping

The lead researcher generated two intitial curriculum maps — one for course topics and another for skills - by
mapping all curricular elements against all chief complaints (extracted from PRFs) in Microsoft Excel. Chief
complaints were then matched to the existing EFAR curriculum by the lead researcher using a binary system.
The relationship between each curricular element and chief complaint was directly explore. For example, the
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topic “headache” was matched to “hypo/hyperglycaemia”, but it was not matched to “difficulty in
breathing”. 1’s related curricular elements that are relevant to the chief complaint, such as “headache” to
“hypo/hyperglycaemia”. 0’s were not believed to be pertinent to a chief complaint, such as “headache” to
difficulty in breathing”.

The expert group reviewed the initial curriculum maps, validating or changing the curricular elements that
corresponded to a particular complaint. Cotinuing with our example, if a reviewer did not agree that the topic
“headache” corresponded to the chief complaint of “hypo/hyperglycaemia” (as headache was mapped by the
lead researcher), then the reviewer indicate this by changing the cell score from 1 to 0. Free text space was
provided to add additional curricular elements (e.g., a topic not included in the curriculum but that the
reviewer felt was important for handling the given chief complaint) and other relevant commentary.

The individual reviewer sheets for topics and skills were compiled and summed (refer to online supplements
S1 and S2). Scores ranged from 0 (none of the reviewers found the curricular element important in relation to
the chief complaint) to 5 (all found it important). Where reviewers suggested additional curricular elements
that related to a chief complaint, these were added to the compiled map and received a score of 1. The
recorded number of times EFARs were presented with each chief complaint was also added into the compiled
map, for ease of reference in the blueprinting stage.

Curriculum blueprinting

The two compiled maps were given to the expert review panel, to allow them to gain a sense of: 1. How
relevant the group overall felt each topic or skill was in relation to the chief complaints and 2. How frequently
chief complaints are seen in Kasama.

Informed reviewers were then asked to rank curricular elements. Reviewers called upon their personal
knowledge and data from the maps to score each topic twice — once for impact, and a second time for
frequency (Table 1). Impact referred to usability in providing appropriate care for a patient presenting with a
specific condition, while frequency related to how often the element might be used in practice.

It should be noted that the definitions of impact and frequency vary slightly in relation to a curricular element
that is a medical or traumatic condition (e.g. a traumatic injury) versus something that can be classified as
general knowledge (e.g. the Good Samaritan law) or a skill (e.g. the method of scene size-up). For the former
scenario, impact is ranked based on how frequently the skill might be used in treating a condition. A reviewer
will likely consider a traumatic injury to be serious and perhaps life threatening, and thus, would rank it as a 2
or 3 for impact. Based on the frequency of chief complaints given in the curriculum map, traumatic injuries
are common. A reviewer would then assign the frequency to a value of 3. General knowledge refers to topics
that are not actually medical conditions, but rather, concepts that supplement an EFARs ability to treat the
conditions themselves. An example of this would be the topics covered under medical-legal aspects of care.
Knowledge of the Good Samaritan law might be of little use in the actual provision of appropriate care, but it
might be utilised relatively often. Thus, it might rank a 1 on impact and a 2 on frequency. In the context of
skills, the impact and frequency definitions are similar. A reviewer may think that the primary patient
assessment is a skill that’s utilised in nearly every patient encounter, and thus assign it a 3 for frequency. The
reviewer may also believe it to be extremely useful in providing care, yielding a 3 for impact. The ranking
system is beneficial, as it is much more efficient to analyse quantitative data versus the alternative of
qualitative commentary. From these rankings, curricular elements can be weighted to give a breakdown of
the curriculum in terms of time spent on each.
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Weight Impact Frequency
General knowledge or General knowledge or
Topic/skill Medical/traumatic . . Medical/traumatic . e
. . skill (e.g. healthcare . skill (e.g. healthcare
is... condition (e.g. stroke) ) condition (e.g. stroke) .
system or scene size-up system or scene size-up
Little use in providing .
1 Non-urgent . Rarely seen Rarely utilised
appropriate care
Serious, but not . o
. . . Some use in providing ) . .
2 immediately life . Relatively common Occasionally utilised
, care appropriate care
threatening
Life threatening Extremely useful in .
3 Very common Frequently utilised

emergency

providing care

The ranking sheets were compiled. A weighted score was calculated for each curricular element (Table 2),
which represents the proportion of course time that educators should aim to spend on this curricular

element. Topics correlate to didactic time, while skills correlate to practical (hands-on) time.

Table 2: An example of determining the relative weights of curricular elements. Mean impacts and
frequencies are tabulated across all reviewers for all curricular elements (columns 2 and 3). The products of
these impacts and frequencies are calculated for each element (column 4). Then, the IxF for each individual

element is divided by the sum of all of that elements’ IxF values (the total of column 4) to generate a relative

weighting for each element (column 5). Column 6 represents this weight in percentage form. In this example,
the skill of bandaging open wounds would take up 6% of practical course time.

Column#1 3 4 5 6
. . Mean
Curriculum topic or Mean [IXF/Z(IxF)]x
. Frequency IXF IXF/3(IXF)
skill Impact (1) 100
(F)
Bandaging ope
ndaging open 25 6.5 0.06 6%
wounds

RESULTS
EFAR site data

Data availability

EFAR PRFs were available at the Kasama site. No PRFs were available at the Nyimba site.
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Patient demographics

110 patients were seen by EFARs in Kasama from July 2015 to June 2016. Most (61, 56%) were male and
adults (92, 84%; defined as over 11 years). The majority were brought to the Kasama Zambian Defence Force
clinic (94, 86%). Nearly all patients (101, 92%) were referred to higher care.

Chief complaints

29 unique complaints were identified across medical and traumatic emergencies. When grouped based on
aetiology, the most common chief complaint was known injury (39%), followed by respiratory problems
(19%).

Curriculum mapping

Mapping yielded an additional seven topics and six skills, for a total of 54 topics and 26 skills.
The results of curriculum mapping are available in online supplement S1 and S2.

Curriculum blueprinting

Mean impact scores for topics ranged from 0.5 (religion, culture, and tradition) to 3.0 (principles of first aid,
airway, breathing, and unconsciousness). Mean frequency scores ranged from 0.33 (religion, culture, and
tradition) to 3.0 (bleeding, fever, and dehydration). Product scores ranged from 0.17 (religion, culture, and
tradition) to 8.40 (bleeding, fever, and dehydration). Topics were assigned between 0.4 and 86.7 minutes of
course time.

Mean impact scores for skills ranged from 1.6 (for defibrillation and documentation) to 3.0 (opening and
maintaining the airway). Mean frequency scores ranged from 0.75 (defibrillation) to 2.5 (bandaging, mobile
phone use, patient primary assessment, and trauma assessment). Product scores ranged from 1.20
(defibrillation) to 6.50 (bandaging, mobile phone use, patient primary assessment, and trauma assessment).
Skills were assigned between 4 and 21.6 minutes of course time.

The results of curriculum mapping are available in online supplements S3 and S4.
The refined EFAR curriculum

The original curriculum had six modules, into which each of the topics and skills for the refined curriculum
were categorised for ease of comparison (Table 3).
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4Table 3: Comparison of the modules included in the original and refined EFAR curricula.

Original curriculum

Refined curriculum

Module Content Didactic | Practical Total % total Didactic | Practical Total % total
time (hr) | time (hr) | time (hr) time time (hr) | time (hr) | time (hr) time
Environmental | Bites and stings, electrocution, drowning
. i . 0.0 0.0 0.0 0.0 0.5 0.0 0.5 2.9
Emergencies & lightening
Unconsciousness & General altered mental status,
. . 1.3 1.2 2.5 15.2 0.7 0.2 0.9 5.4
Near Unconsciousness hypoglycaemia & substance abuse
. Cord prolapse, antepartum and
Obstetrics &
postpartum haemorrhage & emergency 2.0 1.1 3.1 18.9 0.1 0.2 0.3 1.9
Gynaecology .
delivery
Overview of first aid, ethical aspects,
Introduction & Scene scene assessment, primary and
. 2.0 1.3 33 20.3 5.1 2.9 8.0 48.9
Management secondary patient assessments, mass
casualty incidents & infection control
. . Stroke, seizure, fever, dehydration,
Medical Emergencies . . . . 2.0 1.3 3.3 20.3 2.5 1.3 3.8 23.0
poisoning, breathing difficulty & shock
Lo Approach to patient with traumatic
Injuries L 3.0 1.2 4.2 254 1.4 1.5 2.9 17.9
injuries
Course total 10.3 6.1 16.4 100.0 10.3 6.1 16.4 100.0
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DISCUSSION

Curriculum mapping and blueprinting were practical means of updating the programme and
improving contextual relevancy, and are likely translatable to similar programmes in other LMIC
settings.

Significant changes were required for the Zambian EFAR programme to be contextually-relevant. The
original and refined curriculums share only a single similarity in distribution across their six modules:
medical emergencies. One module — introduction and scene management - saw a significant
increase in time and three modules - obstetrics and gynaecology, unconsciousness and near
unconsciousness, and injuries - were deemphasised in the final curriculum. The environmental
emergencies module remained an insignificant portion of the curriculum. The medical emergencies
module likely remained similar due to the burdens of infectious and non-communicable diseases

being relatively similar between Zambia and South Africa.”’ *®

Deemphasising the obstetric and injury sections was not predicted, given the well-documented
burdens in Zambia.** Obstetric and gynaecologic emergencies, such as complicated delivery or post-
partum haemorrhage, lead to high maternal mortality rates in Zambia,*> * but they were not seen by
EFARs in our study. The reasons behind this are unknown: it may suggest that existing systems to
handle obstetric and gynaecologic emergencies in the Kasama region are adequate, but could
equally be due to EFARs feeling disempowered in such cases and therefore not responding. Similarly,
injuries accounted for nearly 40% of EFAR chief complaints and reviewers are likely intimately aware

of the local burden of injury.*®**

Trauma care reflected this, ranking consistently high in mapping and
blueprinting. Yet, injury was deemphasised in the final curriculum. A likely explanation for this is that
trauma care was actually overrepresented in the original EFAR curriculum due to the extremely large

4 50 52 53

burden of trauma in South Africa in comparison to Zambia. Further work is required to

explore the mismatch in both fields.

Introduction and scene management saw a 242% increase in learning time. In the context of the
EFAR programme’s main goal - training laypeople to handle the emergencies at a basic level - this
result can be seen as successful. EFARs should be spending more time focusing on introductory
material that will help them to handle a variety of emergencies. These results parallel other
layperson responder programmes, which also place emphasis on broad skills that can aid patients

303% While environmental emergencies were included in the

presenting with a range of conditions.
original curriculum, they were not included in the course programme that was implemented.
Therefore, a before-and-after comparison could not be made, and the total time devoted in the
original curriculum was denoted as zero. The percentage of total time in the refined curriculum is
only around 3%, speaking to why it may not have been included in the first place: local and

programmatic experts do not perceive it to be important.

We believe the refined curriculum will be effective in instructing Zambian EFARs, and in preparing
them to manage the emergencies they are most likely to face. This study highlights that no two
settings are the same: even between South Africa and Zambia, the course breakdown differs
significantly. It is important to consider the context at the start, and to reconsider it at scheduled
time intervals, as these LMIC regions are rapidly changing. A refinement process such as this should
be used to ensure an appropriate and evolved curriculum is in place as any medical education
programme expands.
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The EFAR programme, and layperson first response systems in general, are cost effective means of
reducing morbidity and mortality in LMICs.”” ** These short courses must train up people with
minimal prior knowledge in a short span - typically one to five days.*** As such, course time must be
maximised. Mapping and blueprinting can be leveraged to ensure that this occurs. Where
curriculums exist, it allows updating of the curriculum to ensure it is context-appropriate. Where no
curriculum currently exists, programme developers might use these methods instead to generate an

initial curriculum.

It has also proven challenging to identify methods that allow for adaption of programmes to other
regions, while maintaining low cost. There are few appropriate strategies for designing educational
programmes in LMICs and training community members.>® Current literature focuses on resource-
heavy methods used in high-income countries, but these are unrealistic in LMICs. The curriculum
refinement methods we describe are an efficient way of tailoring programmes to local needs,
without heavy reliance on data collection and research personnel. Although the method has two
stages, it is cost- and time-effective. Adaptations were easily made throughout the process as
needed, from the size of the expert group to the definitions of impact and frequency for
blueprinting.

Together, the EFAR model and curriculum refinement methods provide a flexible framework for
development and expansion of layperson medical education programmes. These community-based
programmes are vitally important to LMIC health systems development, and should be prioritised.

There are several limitations in this study. Based on original communications, we anticipated that
data would be collected from two sites. One site did not have any data, and the second had
significantly fewer PRFs available than predicted. The sample size was sufficient, but additional data
would give a clearer picture of the types of chief complaints EFARs are presented with. It is not
uncommon to be without sufficient data sets in LMICs,®® which supports the importance of utilising
methods such as mapping and blueprinting that rely on minimal data in addition to other factors,
such as expert knowledge. While this limits transcavitary of curriculum itself across other LMIC
regions, it does not decrease limit translatability of our conclusion: curriculum mapping and
blueprinting are practical methods of refining educational programmes to increase contextual
relevancy.

The expert group that conducted curricular reviews was limited in size and nature. While the group
included only physicians with significant knowledge about the Zambian context, community
members and past EFAR trainees, who may have a different expectation of the scope of the EFAR
course, were not engaged. Laypersons would likely need to be included in future studies through a
simpler process, such as focus groups; however, current literature provides minimal guidance on
how to incorporate this qualitative data into a weighted curriculum.

Additionally, the study only included quantitative data, and written commentary collected from
reviewers was not incorporated. Potentially useful and nuanced comments were not factored into
the final weightings of the curriculum. In future iterations, developers should consider methodology
that allows for the consideration of various sources of qualitative data in generating the final
curriculum.

Results of the study are informing an improved curriculum, to be introduced in-country alongside
improved monitoring and evaluation methods later in 2017. Pedadogy for EFAR learners will be
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explored during implementation, to ensure that the course content outline in the curriculum is
effectively reaching EFAR learners. Ongoing data collection will monitor learning retention, facilitate
assessment of EFAR sites, and allow efficient curriculum refinement at scheduled time points in the
future.
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Online Supplement 1: Results of curriculum mapping for topics.

The scores presented here are the summed totals across all reviewers. Scores range from 0 (none of
the reviewers found the curricular element important in relation to the complaint) to 5 (all found it

important).

Table 1: Results of curriculum mapping for the Introduction & Scene Management module. Frequency
of chief complaint in Kasama EFAR data is denoted by “n”.

Topic

Chief complaint (n)

Introduction & Scene Management

The need for
first aid training

History of
emergency care
& Zambian first

aid

Zambian
healthcare levels
& referral
system

Definition
of an emergency

Chest pain (2)

Hypo/hyperglycaemia (5)

Diarrhoea/constipation (2)

Nausea/vomiting (1)

Abdominal pain/distention (1)

Suspected malaria (2)

Intoxication (2)

Loss of consciousness/fainting (3)

Seizure/convulsion (11)

Extremity pain (1)

Asthma/wheezing (9)

Cough (2)

Difficulty in breathing (2)

Foreign body airway obstruction (8)

Dehydration (5)

HIV complication (1)

Suspected anaemia (2)

Swelling (1)

Bee sting

Back injury

Bleeding (27)

Burn (1)

Chest injury

Extremity injury (2)

Head or neck injury (3)

Injury (unspecified) (3)

Open wound (2)

Road traffic accident (2)

Dislocation injury (1)
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Table 1 (cont.): Results of curriculum mapping for the Introduction & Scene Management module.

Frequency of chief complaint in Kasama EFAR data is denoted by “n”.

Introduction & Scene Management (cont.)

Topie Principles of first Limitations of Responsibilities Qualities of first

Chief complaint (n) aid first aid & aims aid
Chest pain (2) 5 5 5 5
Hypo/hyperglycaemia (5) 5 5 5 5
Diarrhoea/constipation (2) 5 5 5 5
Nausea/vomiting (1) 5 5 5 5
Abdominal pain/distention (1) 5 5 5 5
Suspected malaria (2) 5 5 5 5
Intoxication (2) 5 5 5 5
Loss of consciousness/fainting (3) 5 5 5 5
Seizure/convulsion (11) 5 5 5 5
Extremity pain (1) 5 5 5 5
Asthma/wheezing (9) 5 5 5 5
Cough (2) 5 5 5 5
Difficulty in breathing (2) 5 5 5 5
Foreign body airway obstruction (8) 0 0 0 5
Dehydration (5) 5 5 5 5
HIV complication (1) 5 5 5 5
Suspected anaemia (2) 5 5 5 5
Swelling (1) 5 5 5 5
Bee sting 5 5 5 5
Back injury 5 5 5 5
Bleeding (27) 5 5 5 5
Burn (1) 5 5 5 5
Chest injury 5 5 5 5
Extremity injury (2) 5 5 5 5
Head or neck injury (3) 5 5 5 5
Injury (unspecified) (3) 0 0 0 0
Open wound (2) 0 0 0 0
Road traffic accident (2) 0 0 0 0
Dislocation injury (1) 0 0 0 0
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1
2 Table 1 (cont.): Results of curriculum mapping for the Introduction & Scene Management module.
2 Frequency of chief complaint in Kasama EFAR data is denoted by “n”.
g Introduction & Scene Management (cont.)
7 Good
8 Topic Socrates & Samaritan Definition of Patient Patient
9 . law/Legal .

doing harm X f negligence abandonment consent
10 Chief complaint (n) protection o
11 EFARs
12 | chest pain (2) 5 5 5 5 5
13
14 Hypo/hyperglycaemia (5) 5 5 5 5 5
15 | Diarrhoea/constipation (2) 5 5 5 5 5
16
17 Nausea/vomiting (1) 5 5 5 5 5
18 | Abdominal pain/distention (1) 5 5 5 5 5
19
20 Suspected malaria (2) 5 5 5 5 5
21 | Intoxication (2) 5 5 5 5 5
22
23 Loss of consciousness/fainting (3) 5 5 5 5 5
24 | Seizure/convulsion (11) 5 5 5 5 5
25
26 Extremity pain (1) 5 5 5 5 5
27 | Asthma/wheezing (9) 5 5 5 5 5
28
29 Cough (2) 5 5 5 5 5
30 | Difficulty in breathing (2) 5 5 5 5 5
31
32 Foreign body airway obstruction (8) 0 1 0 0 0
33 | Dehydration (5) 5 5 5 5 5
34
35 HIV complication (1) 5 5 5 5 5
36 | Suspected anaemia (2) 5 5 5 5 5
37 ;
38 Swelling (1) 5 5 5 5 5
39 | Bee sting 5 5 5 5 5
40 .
41 Back injury 5 5 5 5 5
42 | Bleeding (27) 5 5 5 5 5
43
44 Burn (1) 5 5 5 5 5
45 | Chest injury 5 5 5 5 5
46
47 Extremity injury (2) 5 5 5 5 5
48 | Head or neck injury (3) 5 5 5 5 5
49
50 Injury (unspecified) (3) 0 0 0 0 0
51 | Open wound (2) 0 0 0 0 0
52
53 Road traffic accident (2) 0 0 0 0 0
54 | Dislocation injury (1) 0 0 0 0 0
55
56
57
58
59
60
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Table 1 (cont.): Results of curriculum mapping for the Introduction & Scene Management module.

Frequency of chief complaint in Kasama EFAR data is denoted by “n”.

Topic

Chief complaint (n)

Introduction & Scene Management (cont.)

Hospital
hand-over

Police reporting

Documentation &
reporting

Religion, culture
& tradition

Chest pain (2)

Hypo/hyperglycaemia (5)

Diarrhoea/constipation (2)

Nausea/vomiting (1)

Abdominal pain/distention (1)

Suspected malaria (2)

Intoxication (2)

Loss of consciousness/fainting (3)

Seizure/convulsion (11)

Extremity pain (1)

Asthma/wheezing (9)

Cough (2)

Difficulty in breathing (2)

{2 J T 2 T T T 2 I T L T T (R O B I O [ O O |

{2 J T 2 T T T 2 O I T O T (R O B I O [ O 0 |

{2 J T 2 T T T 2 I T T T (O B B O [ O 0 |

{2 J T 2 T T T 2 O I T L T T (R O B I O [ O 0 |

Foreign body airway obstruction

(8)

o

o

o

o

Dehydration (5)

HIV complication (1)

Suspected anaemia (2)

Swelling (1)

Bee sting

Back injury

Bleeding (27)

Burn (1)

Chest injury

Extremity injury (2)

Head or neck injury (3)

Injury (unspecified) (3)

Open wound (2)

Road traffic accident (2)

Dislocation injury (1)
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1
2 Table 1 (cont.): Results of curriculum mapping for the Introduction & Scene Management module.
2 Frequency of chief complaint in Kasama EFAR data is denoted by “n”.
5
6 . Introduction & Scene Management (cont.)
7 Topic

. . Scene safety &
g Chief complaint (n) Calling for help Scene size-up PPE
10 Chest pain (2) 5 5 5
11 .
12 Hypo/hyperglycaemia (5) 5 5 5
ij Diarrhoea/constipation (2) 5 5 5
15 Nausea/vomiting (1) 5 5 5
16
17 Abdominal pain/distention (1) 5 5 5
ig Suspected malaria (2) 5 5 5
20 Intoxication (2) 5 5 5
21
22 Loss of consciousness/fainting (3) 5 5 5
23
24 Seizure/convulsion (11) 5 5 5
25 . .
26 Extremity pain (1) 5 5 5
3; Asthma/wheezing (9) 5 5 5
29 Cough (2) 5 5 5
30
31 Difficulty in breathing (2) 5 5 5
gg Foreign body airway obstruction (8) 0 0 0
34 Dehydration (5) 5 5 5
35
36 HIV complication (1) 5 5 5
37
38 Suspected anaemia (2) 5 5 5
zg Swelling (1) 5 5 5
41 Bee sting 5 5 5
42
43 Back injury 5 5 5
44 ]
45 Bleeding (27) 5 5 5
jg Burn (1) 5 5 5
48 Chest injury 5 5 5
49
50 Extremity injury (2) 5 5 5
51
52 Head or neck injury (3) 5 5 5
gi Injury (unspecified) (3) 0 0 0
55 Open wound (2) 0 0 0
56
57 Road traffic accident (2) 0 0 0
58 . L
59 Dislocation injury (1) 0 0 0
60
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Table 1 (cont.): Results of curriculum mapping for the Introduction & Scene Management module.

Frequency of chief complaint in Kasama EFAR data is denoted by “n”.

Topic

Chief complaint (n)

Introduction & Scene Management (cont.)

Communication

Airway

Breathing

Circulation

Chest pain (2)

Hypo/hyperglycaemia (5)

Diarrhoea/constipation (2)

Nausea/vomiting (1)

Abdominal pain/distention (1)

Suspected malaria (2)

Intoxication (2)

Loss of consciousness/fainting (3)

Seizure/convulsion (11)

Extremity pain (1)

Asthma/wheezing (9)

Cough (2)

Difficulty in breathing (2)

Foreign body airway obstruction (8)

Dehydration (5)

HIV complication (1)

Suspected anaemia (2)

Swelling (1)

Bee sting

Back injury

Bleeding (27)

Burn (1)

Chest injury

Extremity injury (2)

Head or neck injury (3)

Injury (unspecified) (3)

Open wound (2)

Road traffic accident (2)

Dislocation injury (1)
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Table 1 (cont.): Results of curriculum mapping for the Introduction & Scene Management module.

Frequency of chief complaint in Kasama EFAR data is denoted by “n”.

Topic

Chief complaint (n)

Introduction & Scene Management (cont.)

Disability &
exposure

Infection

Reassessment .
prevention

MCls*

Chest pain (2)

Hypo/hyperglycaemia (5)

Diarrhoea/constipation (2)

Nausea/vomiting (1)

Abdominal pain/distention (1)

Suspected malaria (2)

Intoxication (2)

Loss of consciousness/fainting (3)

Seizure/convulsion (11)

Extremity pain (1)

Asthma/wheezing (9)

Cough (2)

Difficulty in breathing (2)

Foreign body airway obstruction (8)

Dehydration (5)

HIV complication (1)

Suspected anaemia (2)

Swelling (1)

Bee sting

Back injury

Bleeding (27)

Burn (1)

Chest injury

Extremity injury (2)

Head or neck injury (3)

Injury (unspecified) (3)

Open wound (2)

Road traffic accident (2)

Dislocation injury (1)

T I S T R O L 2 I~ O I S I = O S O 2 A L~ S 2 I~ O I [ I S )~ I O B [~ IO 5 B R S %)
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1 MCI: Mass casualty incident

For peer review only - http://omjopen.bmj.com/site/about/guidelines.xhtml




©CoO~NOUTA,WNPE

Table 2: Results of curriculum mapping for the Injuries module. Frequency of chief complaint in

Kasama EFAR data is denoted by “n”.

BMJ Open

Page 24 of 38

Injuries
First aid
) for Head & Fractures
Topic Approach . . & soft
. common spinal Bleeding . Burns

to patient - L tissue

Chief complaint (n) sports injuries injuries
injuries

Chest pain (2) 0

Hypo/hyperglycaemia (5)

Diarrhoea/constipation (2)

Nausea/vomiting (1)

Abdominal pain/distention (1)

Suspected malaria (2)

Intoxication (2)

Loss of consciousness/fainting (3)

Seizure/convulsion (11)

Extremity pain (1)

Asthma/wheezing (9)

Cough (2)

Difficulty in breathing (2)

Foreign body airway obstruction (8)

Dehydration (5)

HIV complication (1)

Suspected anaemia (2)

Swelling (1)

Bee sting

Back injury

Bleeding (27)

Burn (1)

Chest injury

Extremity injury (2)

Head or neck injury (3)

Injury (unspecified) (3)

Open wound (2)

Road traffic accident (2)

Dislocation injury (1)

(2 J T 2 T T T 2 2 I T L T L T 1 2 I T Y~ T O I Ty T I 3 1 2 I 1 I I O B 0

R lO|lRrR|IR|IRPR|R|R([R|RPR|IPRIOlOlOlOjlO|lO|O|O|O|]O|O|lO|lO|O|O|O|O|O

(2 I T © 2 T I s D T 2 2 I T L T L 3 [ 2 I T Y~ 3 T 2 O I T 2 O T L 3 A 2 I 1 I I O B 0

(2 I T 2 T T T 2 I T L T I T 3 1 2 I T Y~ 3 T O I T 2 O T I 3 A 2 I 2 I I O B 0
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1

2 Table 3: Results of curriculum mapping for the Medical Emergencies module. Frequency of chief

2 complaint in Kasama EFAR data is denoted by “n”.

5 . .

6 Medical Emergencies

7

8 . ious- o
9 Topic Unconscious Stroke Seizures Fever Hypo-
10 ness glycaemia
11 Chief complaint (n)

12 Chest pain (2) 0 0 0 0 0
ij Hypo/hyperglycaemia (5) 5 2 5 0 5
15 Diarrhoea/constipation (2) 0 0 0 5 0
1? Nausea/vomiting (1) 0 1 0 5 0
18 Abdominal pain/distention (1) 0 0 0 5 0
;8 Suspected malaria (2) 0 0 1 5 0
21 Intoxication (2) 5 1 5 0 5
2:23 Loss of consciousness/fainting (3) 5 5 5 1 5
24 Seizure/convulsion (11) 5 2 5 5 5
gg Extremity pain (1) 0 0 0 0 0
27 Asthma/wheezing (9) 0 0 0 0 0
gg Cough (2) 0 0 0 5 0
30 Difficulty in breathing (2) 0 0 0 5 0
2; Foreign body airway obstruction (8) 4 0 0 0 0
33 Dehydration (5) 0 0 0 0 0
gg HIV complication (1) 0 0 0 1 0
36 Suspected anaemia (2) 0 0 0 0 0
g; Swelling (1) 0 0 0 0 0
39 Bee sting 0 0 0 0 0
40 -

a1 Back injury 0 0 0 0 0
42 Bleeding (27) 5 0 0 0 0
43

44 Burn (1) 0 0 0 0 0
45 Chest injury 0 0 0 0 0
jg Extremity injury (2) 0 0 0 0 0
48 Head or neck injury (3) 0 0 0 0 0
gg Injury (unspecified) (3) 0 0 0 0 0
51 Open wound (2) 0 0 0 0 0
gg Road traffic accident (2) 1 0 0 1 1
54 Dislocation injury (1) 0 0 0 0 0
55

56

57

58

59

60
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Table 3 (cont.): Results of curriculum mapping for the Medical Emergencies module. Frequency of
chief complaint in Kasama EFAR data is denoted by “n”.

Medical Emergencies (cont.)

Drug &
Topic substance Difficulty
Dehydration Poisonin Anaphylaxis
i : abuse & 1SOnIng phytaxi breathing
Chief complaint (n) psychosis
Chest pain (2) 0

Hypo/hyperglycaemia (5)

Diarrhoea/constipation (2)

Nausea/vomiting (1)

Abdominal pain/distention (1)

Suspected malaria (2)

Intoxication (2)

Loss of consciousness/fainting (3)

Seizure/convulsion (11)

Extremity pain (1)

Asthma/wheezing (9)

Cough (2)

Difficulty in breathing (2)

Foreign body airway obstruction (8)

Dehydration (5)

HIV complication (1)

Suspected anaemia (2)

Swelling (1)

Bee sting

Back injury

Bleeding (27)

Burn (1)

Chest injury

Extremity injury (2)

Head or neck injury (3)

Injury (unspecified) (3)

Open wound (2)

Road traffic accident (2)

Dislocation injury (1)

Al PdpP|PdpP|PpP|lOjOjO|lWN|dMM|O|lO|]OJ]O|lOj M| O|Oj]O|j]O|lO|lL|ULWN|ULW| O|O|ULL|UL|O|O
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Table 3 (cont.): Results of curriculum mapping for the Medical Emergencies module. Frequency of

chief complaint in Kasama EFAR data is denoted by “n”.

Medical Emergencies (cont.)

Topic . Abdominal Extremity Generalised
Headache Chest pain . . .
Chief complaint (n) pain pain pain

Chest pain (2) 0 5 0 0 0
Hypo/hyperglycaemia (5) 5 0 0 0 0
Diarrhoea/constipation (2) 0 0 5 0 0
Nausea/vomiting (1) 1 1 5 0 0
Abdominal pain/distention (1) 0 0 5 0 0
Suspected malaria (2) 5 0 0 0 0
Intoxication (2) 5 0 5 0 0
Loss of consciousness/fainting (3) 1 1 0 0 0
Seizure/convulsion (11) 1 0 0 0 0
Extremity pain (1) 0 0 0 5 5
Asthma/wheezing (9) 0 5 0 0 0
Cough (2) 0 5 0 0 0
Difficulty in breathing (2) 0 5 0 0 0
Foreign body airway obstruction (8) 0 0 0 0 0
Dehydration (5) 1 0 5 0 0
HIV complication (1) 0 0 0 0 0
Suspected anaemia (2) 5 0 0 0 0
Swelling (1) 0 0 0 0 0
Bee sting 0 0 0 0 0
Back injury 0 0 0 0 0
Bleeding (27) 0 0 0 0 0
Burn (1) 0 0 0 0 0
Chest injury 0 5 0 0 0
Extremity injury (2) 0 0 0 0 0
Head or neck injury (3) 5 0 0 0 0
Injury (unspecified) (3) 1 1 1 0 0
Open wound (2) 0 0 0 0 0
Road traffic accident (2) 2 1 1 0 0
Dislocation injury (1) 0 0 0 0 0

For peer review only - http://omjopen.bmj.com/site/about/guidelines.xhtml




BMJ Open Page 28 of 38

Table 4: Results of curriculum mapping for the Obstetrics & Gynaecology module. Frequency of chief
complaint in Kasama EFAR data is denoted by “n”.

©CoO~NOUTA,WNPE

Topic

Chief complaint (n)

Obstetric &
Gynaecology

Chest pain (2)

Hypo/hyperglycaemia (5)

Diarrhoea/constipation (2)

Nausea/vomiting (1)

Abdominal pain/distention (1)

Suspected malaria (2)

Intoxication (2)

Loss of consciousness/fainting (3)

Seizure/convulsion (11)

Extremity pain (1)

Asthma/wheezing (9)

Cough (2)

Difficulty in breathing (2)

Foreign body airway obstruction (8)

Dehydration (5)

HIV complication (1)

Suspected anaemia (2)

Swelling (1)

Bee sting

Back injury

Bleeding (27)

Burn (1)

Chest injury

Extremity injury (2)

Head or neck injury (3)

Injury (unspecified) (3)

Open wound (2)

Road traffic accident (2)

Dislocation injury (1)
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Table 5: Results of curriculum mapping for the Environmental Emergencies section. Frequency of
chief complaint in Kasama EFAR data is denoted by “n”.

Environmental Emergencies

Topic
Bites & stings Electrocution Lightning Drowning
Chief complaint (n)
Chest pain (2) 0 1 0 0
Hypo/hyperglycaemia (5) 0 0 0 0
Diarrhoea/constipation (2) 0 0 0 0
Nausea/vomiting (1) 0 0 0 0
Abdominal pain/distention (1) 0 0 0 0
Suspected malaria (2) 0 0 0 0
Intoxication (2) 0 0 0 0
Loss of consciousness/fainting (3) 0 2 2 1
Seizure/convulsion (11) 0 1 2 0
Extremity pain (1) 1 0 1 0
Asthma/wheezing (9) 1 0 0 0
Cough (2) 0 0 0 0
Difficulty in breathing (2) 2 0 0 3
Foreign body airway obstruction (8) 0 0 0 0
Dehydration (5) 0 0 0 0
HIV complication (1) 0 0 0 0
Suspected anaemia (2) 0 0 0 0
Swelling (1) 2 0 0 0
Bee sting 5 0 0 0
Back injury 0 1 1 0
Bleeding (27) 0 0 0 0
Burn (1) 0 2 3 0
Chest injury 0 0 0 0
Extremity injury (2) 0 0 0 0
Head or neck injury (3) 0 1 1 0
Injury (unspecified) (3) 0 1 0 0
Open wound (2) 0 0 0 0
Road traffic accident (2) 0 0 0 0
Dislocation injury (1) 0 1 0 0
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Online Supplement 2: Results of curriculum mapping for skills.

The scores presented here are the summed totals across all reviewers. Scores range from 0 (none of
the reviewers found the curricular element important in relation to the complaint) to 5 (all found it

©CoO~NOUTA,WNPE

important).

Table 1: Results of curriculum mapping for bandaging, fracture stabilisation, BVM® use & C-spine

stabilisation.

Skill

Chief complaint (n)

Bandaging
open wounds

Basic fracture
stabilisation

BVM use

C-spine
stabilisation

Chest pain (2)

Hypo/hyperglycaemia (5)

Diarrhoea/constipation (2)

Nausea/vomiting (1)

Abdominal pain/distention (1)

Suspected malaria (2)

Intoxication (2)

Loss of consciousness/fainting (3)

Seizure/convulsion (11)

Extremity pain (1)

Asthma/wheezing (9)

Cough (2)

Difficulty in breathing (2)

Foreign body airway obstruction (8)

Dehydration (5)

HIV complication (1)

Suspected anaemia (2)

Swelling (1)

Bee sting

Back injury

Bleeding (27)

Burn (1)

Chest injury

Extremity injury (2)

Head or neck injury (3)

Injury (unspecified) (3)

Open wound (2)

Road traffic accident (2)

Dislocation injury (1)

oOo|lo|lojlojlo|jlo|jlo|jlo|jlo|lnwn|ojlofnjfnjojlBnfnnjfojlBnnjnnjnnunnlunnliphlo|oOo|oO

oOo|lo|lojlojlo|jlo|jlo|jlo|jlo|lnwn|ojlofnunfnjojlBnfnfojnnjnjnn|jolojlunn|fo||oO|0O

oO|lo|lojlojlo|jlo|jlo|jo|jlojn|ojlofnnfnjojlBnfnjfojlojBnjnjnnjojlojlnnjfojo|o|o

o|lojlojlojlo|jlo|jojlojlo|lnwn|ojlofnnfnjojlBnfnfojlojBnjnnjnnjojlojlnnjojo|o|o

! BVM: Bag-valve mask
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Table 2: Results of curriculum mapping for calling for help, CPR?, defibrillation & documentation.

Skill

Chief complaint (n)

Calling for help
via mobile
phone

(@]
©
=

Defibrillation

Documentation

Chest pain (2)

Hypo/hyperglycaemia (5)

Diarrhoea/constipation (2)

Nausea/vomiting (1)

Abdominal pain/distention (1)

Suspected malaria (2)

Intoxication (2)

Loss of consciousness/fainting (3)

Seizure/convulsion (11)

Extremity pain (1)

Asthma/wheezing (9)

Cough (2)

Difficulty in breathing (2)

Foreign body airway obstruction (8)

Dehydration (5)

HIV complication (1)

Suspected anaemia (2)

Swelling (1)

Bee sting

Back injury

Bleeding (27)

Burn (1)

Chest injury

Extremity injury (2)

Head or neck injury (3)

Injury (unspecified) (3)

Open wound (2)

Road traffic accident (2)

Dislocation injury (1)

o|lojlo|jlo|lojlojloj]lojlojnwn|loflojln|lnjlojlnnlnnlojlwnwnunniun unluvu u|plo|pr»|O|O

oO|lojlo|lolojlojlojl]olojuw|oflojn|lnjlojlnnlnnlojlwnnnnfun nnlolo|lunn|lo|pr»|O|oO

o|lojlo|jlojlojlojlojl]lolojnun|ojflojln|lnjlojlnnlnnjlojlojlnnfnjnnjolojlunnlojo|o|o

oO|lojlo|lojlojlojlojl]lolojnwn|ojflojln|lnjlojlnnlnnjlojlojlnnfnjnnjlolojlunnlojo|o|o

2 CPR: Cardiopulmonary resuscitation
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Table 3: Results of curriculum mapping for first aid fundamentals, obtaining consent, airway
maintenance & patient extrication.
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Skill

Chief complaint (n)

Fundamentals
of first aid

Obtaining
consent

Opening/maint
aining airway

Patient
extrication

Chest pain (2)

Hypo/hyperglycaemia (5)

Diarrhoea/constipation (2)

Nausea/vomiting (1)

Abdominal pain/distention (1)

Suspected malaria (2)

Intoxication (2)

Loss of consciousness/fainting (3)

Seizure/convulsion (11)

Extremity pain (1)

Asthma/wheezing (9)

Cough (2)

Difficulty in breathing (2)

Foreign body airway obstruction (8)

Dehydration (5)

HIV complication (1)

Suspected anaemia (2)

Swelling (1)

Bee sting

Back injury

Bleeding (27)

Burn (1)

Chest injury

Extremity injury (2)

Head or neck injury (3)

Injury (unspecified) (3)

Open wound (2)

Road traffic accident (2)

Dislocation injury (1)

o|lolo|lolojlojlol]ojlojnn|lojflojnn|lnjlojlnnlnnlojlwnniuniun unluvu uvun|pplo|p»|O|O

o|jlolo|jlolojlojlol]lojlojnwn|loflojlnn|lnjlojlnnlnnjlojlwnnnnfun nlolo|lunn|lo|pr»|oO|o

oOo|jlolo|jlo|jlojloj]ojl]lojlojnn|lojflojlnn|lnjlojlnnlnnjlojlolnnfnnnjlojlojlunn|lojo|o|o

oOo|jlolo|jlolojlojlojl]lojlojlnn|lojflojnn|lnjlojlnnlnnjlojlolnnfnnnjlojlojlunn|lojo|o|o
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1

2

2 Table 4: Results of curriculum mapping for patient transport, primary patient assessment, recovery
5 position & scene size-up.

6

7 Primary

8 skill Patient atient Recovery Scene
9 transport as:essment position size-up
10 Chief complaint (n)

11 Chest pain (2) 0 0 0 0
12

13 Hypo/hyperglycaemia (5) 0 0 0 0
i;" Diarrhoea/constipation (2) 4 4 0 0
16 Nausea/vomiting (1) 0 0 0 0
1; Abdominal pain/distention (1) 4 5 5 5
19 Suspected malaria (2) 5 0 0 0
20 Intoxication (2) 5 0 0 0
21

22 Loss of consciousness/fainting (3) 5 5 5 5
gi Seizure/convulsion (11) 5 5 5 5
25 Extremity pain (1) 5 5 5 5
gs Asthma/wheezing (9) 5 5 0 0
28 Cough (2) 0 0 0 0
gg Difficulty in breathing (2) 5 5 5 5
31 Foreign body airway obstruction (8) 5 5 5 5
gg Dehydration (5) 0 0 0 0
34 HIV complication (1) 5 5 5 5
gg Suspected anaemia (2) 5 5 5 5
37 Swelling (1) 0 0 0 0
38 Bee sting 0 0 0 0
39

40 Back injury 5 5 5 5
41 Bleeding (27) 0 0 0 0
42

43 Burn (1) 0 0 0 0
44 Chest injury 0 0 0 0
45

46 Extremity injury (2) 0 0 0 0
jr; Head or neck injury (3) 0 0 0 0
49 Injury (unspecified) (3) 0 0 0 0
22 Open wound (2) 0 0 0 0
52 Road traffic accident (2) 0 0 0 0
53 Dislocation injury (1) 0 0 0 0
54

55

56

57

58

59

60

For peer review only - http://omjopen.bmj.com/site/about/guidelines.xhtml



©CoO~NOUTA,WNPE

Table 5: Results of curriculum mapping for secondary patient assessment, trauma assessment, triage

& PPE? usage.
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Skill

Chief complaint (n)

Secondary
patient
assessment

Trauma
assessment

Triage

Using PPE

Chest pain (2)

Hypo/hyperglycaemia (5)

Diarrhoea/constipation (2)

Nausea/vomiting (1)

Abdominal pain/distention (1)

Suspected malaria (2)

Intoxication (2)

Loss of consciousness/fainting (3)

Seizure/convulsion (11)

Extremity pain (1)

Asthma/wheezing (9)

Cough (2)

Difficulty in breathing (2)

Foreign body airway obstruction (8)

Dehydration (5)

HIV complication (1)

Suspected anaemia (2)

Swelling (1)

Bee sting

Back injury

Bleeding (27)

Burn (1)

Chest injury

Extremity injury (2)

Head or neck injury (3)

Injury (unspecified) (3)

Open wound (2)

Road traffic accident (2)

Dislocation injury (1)

ojlolo|lolojloj]ol]lolojlnn|loflojlnn|lnjlojlnnlnnlojlwnwnuniun vinlvun  nn|plo|pb|O|O

ojlojlojlojloflojlojlolojnnjoflojlnjfnjojnnlniojunnnnfnnolo|lunnlo|r~|O|O

ojlolo|jlojlojlojlojl]lojlojlnn|ojflojlnn|lnjlojlnnlnnjlojlojlnnfnnnjlolojlunn|ojo|o|o

ojlojlojlojloflojlojlolojnnjoflojnjnjojnjlnjlojlojlnnfnnnjolo|juno|j]o|o|o

® PPE: Personal protective equipment
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Table 6: Results of curriculum mapping for glucometer use, delivery, malaria rapid testing, log rolling

& pre-hospital ECG” use.

Skill

Chief complaint (n)

Using a
glucometer

Delivery

Malaria rapid
test

Log rolling

Pre-hospital
ECG

Chest pain (2)

Hypo/hyperglycaemia (5)

Diarrhoea/constipation (2)

Nausea/vomiting (1)

Abdominal pain/distention (1)

Suspected malaria (2)

Intoxication (2)

Loss of consciousness/fainting (3)

Seizure/convulsion (11)

Extremity pain (1)

Asthma/wheezing (9)

Cough (2)

Difficulty in breathing (2)

Foreign body airway obstruction (8)

Dehydration (5)

HIV complication (1)

Suspected anaemia (2)

Swelling (1)

Bee sting

Back injury

Bleeding (27)

Burn (1)

Chest injury

Extremity injury (2)

Head or neck injury (3)

Injury (unspecified) (3)

Open wound (2)

Road traffic accident (2)

Dislocation injury (1)

o olooloojlojojlojojlojlojojlojloojlojolojlolojlojlojo|lo|jo| O |uvu|O

o olooloojlojojlojojlojlojlojlojloojlojolojlolojlojlojo|lo|j]o| o |o|oO

o olooloojloojlojojloflojlojlojloolojolojlojlojlojlo|r|O|]O| O |O]|O

Pl |Pr|P|PrP|PrPrOl0O OOl OjlO|lO]O]O|lO]O)|lO|lOCO|O|]O|O| O |O]|O0O

o o/looloojlojojlojojlojlojlojlojloojlojlolojlolojlojlojo|lo|j]o| o |o|oO

* ECG: Electrocardiogram
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Online Supplement 3: Results of curriculum blueprinting for topics and subtopics.

Page 36 of 38

. Section
Curriculum topic(s) Curriculum sub-topics Impact Frequency IxF Reloa/tlve Weight weight
i total
The need for first aid training 3.00 2.00 6.00 2.25 0.02
| ;';:Z?;:;‘:gzirgency care & 1.60 1.60 2.56 0.96 0.01
Introduction to emergency care Zambian healthcare levels & 0.07
o system 2.40 1.80 4.32 1.62 0.02
Definition of an emergency 2.40 2.20 5.28 1.98 0.02
Principles of first aid 3.00 2.20 6.60 2.47 0.02
. . . Limitations of first aid 2.80 2.20 6.16 2.31 0.02
Basic fundamentals of first aid — 2 0.09
Responsibilities & aims 2.60 1.80 4.68 1.75 0.02
Qualities of first aid 2.60 2.20 5.72 2.14 0.02
Socrates & doing harm 2.40 2.00 4.80 1.80 0.02
Good Samaritan law/legal 2.40 2.00 4.80 1.80 0.02
) protection of EFARs
Medical-legal aspects of care Definition of negligence 2.00 1.40 2.80 1.05 0.01 0.08
Patient abandonment 2.00 1.80 3.60 1.35 0.01
Patient consent 2.20 2.00 4.40 1.65 0.02
o Hospital hand-over 2.00 1.40 2.80 1.05 0.01
Procedures & implications of Police reporting 1.20 1.40 1.68 0.63 0.01 0.02
providing care - -
Documentation & reporting 1.40 1.40 1.96 0.73 0.01
Religion, culture & tradition 0.50 0.33 0.17 0.06 0.00 0.00
Calling for help 2.60 2.40 6.24 2.34 0.02
Assessing the scene Scene size-up 2.60 2.00 5.20 1.95 0.02 0.06
Scene safety & PPE? 2.60 2.00 5.20 1.95 0.02
Communication 2.40 2.00 4.80 1.80 0.02
Patient primary assessment Airway 3.00 2.20 6.60 2.47 0.02 0.09
Breathing 3.00 2.20 6.60 2.47 0.02
! EFAR: Emergency first aid responder
2 PPE: Personal protective equipment
73
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1
2 Circulation 2.80 2.20 6.16 2.31 0.02
3 . Disability & exposure 2.80 1.80 5.04 1.89 0.02
4 Patient secondary assessment 0.04
5 Reassessment 2.40 2.60 6.24 2.34 0.02
6 Approach to patient 2.80 2.40 6.72 2.52 0.03
! iFr']'.rSt aid for common sports 2.60 2.20 5.72 2.14 0.02
juries

(‘190 Trauma Head & spinal injuries 2.60 1.80 4.68 1.75 0.02 0.14
11 Bleeding 2.80 3.00 8.40 3.15 0.03
12 Fractures & soft tissue injuries 2.40 2.60 6.24 2.34 0.02
13 Burns 2.60 2.20 5.72 2.14 0.02
1‘5" Unconsciousness 3.00 2.60 7.80 2.92 0.03 0.03
16 Stroke 2.40 1.80 4.32 1.62 0.02 0.02
17 Seizures 2.80 2.40 6.72 2.52 0.03 0.03
18 Fever 2.80 3.00 8.40 3.15 0.03 0.03
19 Hypoglycaemia 2.80 2.60 7.28 2.73 0.03 0.03
32 Dehydration 2.80 3.00 8.40 3.15 0.03 0.03
22 Drug & substance abuse & psychosis 2.00 1.40 2.80 1.05 0.01 0.01
23 Poisoning 2.20 1.40 3.08 1.15 0.01 0.01
24 Anaphylaxis 2.60 1.40 3.64 1.36 0.01 0.01
gg Breathing difficulties 2.60 2.60 6.76 2.53 0.03 0.03
27 Headache 2.20 2.40 5.28 1.98 0.02
28 Chest pain 2.60 2.20 5.72 2.14 0.02
29 Severe pain Abdominal pain 2.60 2.40 6.24 2.34 0.02 0.09
gg Extremity pain 1.75 1.75 3.06 1.15 0.01
32 Generalised pain 1.80 1.60 2.88 1.08 0.01
33 Obstetric & gynaecological 2.25 1.25 2.81 1.05 0.01 0.01
34 emergencies
35 Bites & stings 2.00 1.80 3.60 1.35 0.01
g? . . Electrocution 2.60 1.20 3.12 1.17 0.01

Environmental emergencies - - 0.05
38 Lightning 1.80 1.20 2.16 0.81 0.01
39 Drowning 2.40 1.40 3.36 1.26 0.01
40 Mass casualty incidents 2.80 1.60 4.48 1.68 0.02 0.02
j; Infection prevention 2.80 2.60 7.28 2.73 0.03 0.03
43
44 . . . . -
45 For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml
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Online Supplement 4: Results of curriculum blueprinting for skills.
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Skills Impact Frequency IxF Relative % Weight
Defibrillation 1.60 0.75 1.20 1.09 0.01
Documentation 1.60 1.25 2.00 1.81 0.02
CPR* 2.20 1.00 2.20 2.00 0.02
Pre-hospital ECG® 2.40 1.00 2.40 2.18 0.02
Malaria rapid test 1.80 1.50 2.70 2.45 0.02
BVM?® use 2.40 1.25 3.00 2.72 0.03
Delivery 2.40 1.50 3.60 3.27 0.03
Using a glucometer 2.40 1.50 3.60 3.27 0.03
Obtaining consent 2.20 1.75 3.85 3.49 0.03
Secondary patient assessment 2.20 1.75 3.85 3.49 0.03
Log rolling 2.40 1.75 4.20 3.81 0.04
Using PPE* 2.20 2.00 4.40 3.99 0.04
Patient extrication 2.60 1.75 4.55 4.13 0.04
Triage 2.60 1.75 4.55 4.13 0.04
Basic fracture stabilisation 2.40 2.00 4.80 4.35 0.04
C-spine stabilisation 2.80 1.75 4.90 4.44 0.04
Scene size-up 2.40 2.25 5.40 4.90 0.05
Fundamentals of first aid 2.80 2.00 5.60 5.08 0.05
Patient transport 2.80 2.00 5.60 5.08 0.05
Recovery position 2.60 2.25 5.85 531 0.05
Opening/maintaining airway 3.00 2.00 6.00 5.44 0.05
Bandaging open wounds 2.60 2.50 6.50 5.90 0.06
Calling for help via mobile phone 2.60 2.50 6.50 5.90 0.06
Primary patient assessment 2.60 2.50 6.50 5.90 0.06
Trauma assessment 2.60 2.50 6.50 5.90 0.06

! CPR: Cardiopulmonary resuscitation

2 ECG: Electrocardiogram
*BVM: Bag-valve mask

* PPE: Personal protective equipment
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ABSTRACT

Objectives: Community members are often the first to witness and respond to medical and traumatic
emergencies, making them an essential first link to emergency care systems. The Emergency First Aid
Responder (EFAR) programme is short course originally developed to help South Africans manage
emergencies at the community-level, pending arrival of formal care providers. EFAR was implemented in two
rural regions of Zambia in 2015, but no changes were made to tailor the course to the new setting. We
undertook this study to identify potential refinements in the original EFAR curriculum, and to adapt it to the

local context in Zambia.

Design: The EFAR curriculum was mapped against available chief complaint data. An expert group used
information from the map, in tandem with personal knowledge, to rank each course topic for potential
impact on patient outcomes and frequency of use in practice. Individual blueprints were compiled to

generate a refined EFAR curriculum, the time breakdown of which reflects the relative weight of each topic.

Setting: This study was conducted based on data collected in Kasama, a rural region of Zambia’s Northern

Province.

Participants: An expert group of five physicians practicing emergency medicine was selected; all reviewers

have expertise in the Zambian context, EFAR programme, and/or curriculum development.

Results: The range of emergencies that Zambian EFARs encounter indicates that the course must be broad in
scope. The refined curriculum covers 54 topics (seven new) and 25 practical skills (five new). Practical and
didactic time devoted to general patient care and scene management increased significantly, while time

devoted to most other clinical, presentation-based categories (e.g. trauma care) decreased.

Conclusions: Discrepancies between original and refined curricula highlight a mismatch between the external
curriculum and local context. Even with limited data and resources, curriculum mapping and blueprinting are

possible means of resolving these contextual issues.
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ARTICLE SUMMARY
e The study highlights the importance of tailoring medical education curriculums to local context.

e It adds to a limited evidence base surrounding the refinement of medical education curriculums in
LMICs.

e The curriculum mapping and blueprinting methodology presented in this study is likely useful in most

©CoO~NOUTA,WNPE

low-resource settings.

11 e The translatability of the curriculum generated through this study is limited, as data were only
collected from a single site in rural Zambia.

14 e These methods did not account for qualitative commentary data and community member input,
which might have been useful in informing the final curriculum.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



©CoO~NOUTA,WNPE

e
[Ny

U OO AR DMBEMDRAMDIMBAEADIAEMDIMNDMNWOWWWWWWWWWWNDNNDNNNNNNNRPRPRERREREREPR
QOO NOURRWNRPOOO~NOUORRWNPRPOOONOUOPRARWNRPOOONOODURAWNRPOOO~NOOODWN

BMJ Open

INTRODUCTION

Emergency care encompasses a range of time-sensitive health services provided for acute medical, surgical,
and obstetric conditions to avoid death or disability. Although well-embedded into the healthcare systems of
many high-income countries, the establishment of emergency care in low- and middle- income countries
(LMICs) remains an ongoing challenge, despite the central role it can play in the health system." Even
allowing for poor reporting mechanisms,®® it is clear that LMICs are burdened by the highest rates of injury
and illness in nearly every category,”™ and vulnerable populations within these nations are at particular

risk."*"” These emergencies come at high cost, directly affecting the psychosocial, health, productivity, and
418-24

economic status of LMICs.
While regular and timely access to medical care should be of utmost importance in LMICs, numerous barriers,
including rural living and negative financial implications, prevent this from occurring in a manner envisaged
by the longitudinal primary care model.' >* As a result, emergency care is the first point of contact with the
health system for a great many people worldwide (including the poor and uninsured in high-income
countries). Emergency care systems have the potential to reduce deaths in LMICs by 54%;”* *° the prehospital
component alone is also highly effective, reducing trauma-related mortality by up to 25%.”

Prehospital emergency care systems modelled on those in high-income countries are unaffordable for most
LMICs, which are in need of a less-expensive model.’ ® This model should be able to serve either as a
foundation for prehospital care in areas where it does not exist, or as a support system to help newer
prehospital care systems grow into maturity.”® The Emergency First Aid Responder (EFAR) programme, which
was developed in 2010 to meet the emergency care needs of low-resource areas in South Africa, satisfies
these criteria." EFAR relies upon community involvement, on the basis that training a large number of
community members will increase the likelihood that an EFAR is present or near to any emergency that may
occur. Through community-specific trainings, EFARs are taught to provide life-saving care in the interim
before ambulance arrival. Similar short courses geared towards layperson responders have proven effective in
other LMICs.****

Zambia is a lower-middle-income Southern African nation of 16.2 million.*® It may be considered a fairly
typical African LMIC: although the country is urbanising, the majority of Zambians continue to live in rural
areas and below the poverty line.** Maternal and infant mortality rates are high,*® and the majority of
premature deaths are preventable, stemming from injuries and infectious disease.’® Emergency care systems
in Zambia are insufficient, and there is no national ambulance service.’’” Most healthcare is public, provided
collaboratively by the Zambian Ministry of Health and Zambian Defence Force, but the healthcare workforce
remains inadequate.**” In order to improve emergency care, as the Zambian Ministry of Health and Zambian
Defence Force have stated they wish to do, a multi-faceted approach needs to be taken. Providers must be
trained and hospital care must be improved, but, in the meantime, Zambians must be empowered to handle
emergencies on the community-level. **

In a 2014 needs assessment, Zambians identified that a grassroots community response programme could
facilitate the eventual formation of a strong and formal prehospital care system in their country.>* Motivated by this,
the Zambian Ministry of Health and Zambian Defence Force implemented the EFAR programme in 2015 in two rural
villages: Kasama and Nyimba. The programme utilises community health centres to recruit participants and
hold trainings.*’ These centres are staffed by the Zambian Defence Force, but serve both military personnel
and the civilians in the region. There has since been concern that the Zambian EFAR curriculum — which was not
modified from the original South African programme — was not a good fit for the emergency care needs of rural
Zambian communities. The Zambian setting differs from the South African one in many ways: it is rural, less violent,
has less existing infrastructure, and overall different culture and lifestyles. All of these factors are likely to influence
the types of emergencies seen, and yet, existing local resources and needs have not been reflected in the
EFAR curriculum.

Most educators focus primarily on adapting medical education curriculums as science surrounding course
content evolves. But, secondarily, it is also necessary to tailor curriculums to local needs and resources. This is
especially important in LMICs, where resource levels and health systems infrastructure can vary drastically
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even within a region. Curriculum mapping is a method of spatially representing the components of a
curriculum that allows for identification of gaps and overlaps in course content.** ** Curriculum mapping has
become well-accepted in the medical community in high-income countries as a means of keeping up with an
ever-increasing knowledge base. It not only facilitates ongoing curricular evaluation, but also, rapid
improvement and evolution,*® and has been shown to improve educational outcomes.*

In the case of the EFAR curriculum, the purpose of curriculum mapping was to align curricular elements (the
topics and skills covered in the course) with the emergency care needs of the regional population. The map
alone does not yield a weighted curriculum breakdown. Instead, it serves as a source of information for a
second refinement process. Curriculum blueprinting, as defined by Coderre et al., builds off the map, yielding
a quantified distribution of curricular topics.** With expert input, curricular elements are weighted for both
impact of learning the element as well as frequency with which the element is seen in the field. From the
quantitative data that results, learning objectives and experiences can be revised.** These two methods —
curriculum mapping and course blueprinting — have revolutionised the way in which modern medical
education is planned, taught, and assessed. While commonplace in high-income countries, there is a little
evidence surrounding the use of mapping and blueprinting in LMICs. An understanding of the importance of
curriculum development has translated to some regions of sub-Saharan Africa, but implementing
development methods has been noted as challenging in environments that already lack manpower and other
resources.” We believe that curriculum mapping and blueprinting could be an effective means of refining
course context and scope, thus positively impacting the development of medical education in LMICs.

This study sought to utilise existing EFAR data and expert input to identify potential refinements and adapt
the EFAR curriculum to Zambia.

METHODS
EFAR site data collection & analysis

Previous communications indicated that the EFAR patient run forms (PRFs) were being stored at the two
Zambian Defence Force health centres where trainings had been held. All EFAR-patient interactions logged
between July 2015 and June 2016 were collected, retrospectively up until March 2016 and then
prospectively. Data included patient demographics, chief complaints, presentations, and dispositions. No
identifying information was collected. Data were entered into encrypted Microsoft Excel (© Microsoft,
Richmond, WA) spreadsheets on-site. Basic statistics were generated using SAS 9.4 Software (© SAS, Cary,
NC).

Curriculum refinement

Selecting an expert group

Conducting a successful curriculum refinement requires a group of experienced educators, topic opinion
leaders, and medical professionals. The group may be as small as three members for a short learning
experience, but should grow in size as the complexity of the learning experience increases.*®

A group of five was deemed appropriate for this study. Reviewers were identified via email. All were
physicians practicing emergency medicine. Reviewers were also required to have expertise in the Zambian
context, the EFAR programme, and/or curriculum development.

Curriculum mapping

The lead researcher generated two initial curriculum maps — one for course topics and another for skills - by
mapping all curricular elements against all chief complaints (extracted from PRFs) in Microsoft Excel. Chief
complaints were then matched to the existing EFAR curriculum by the lead researcher using a binary system.
The relationship between each curricular element and chief complaint was directly explored. For example,
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the topic “headache” was matched to “hypo/hyperglycaemia”, but it was not matched to “difficulty in
breathing”. 1’s related curricular elements that are relevant to the chief complaint, such as “headache” to
“hypo/hyperglycaemia”. 0’s were not believed to be pertinent to a chief complaint, such as “headache” to
difficulty in breathing”.

The expert group reviewed the initial curriculum maps, validating or changing the curricular elements that
corresponded to a particular complaint. Continuing with our example, if a reviewer did not agree that the
topic “headache” corresponded to the chief complaint of “hypo/hyperglycaemia” (as headache was mapped
by the lead researcher), then the reviewer indicated this by changing the cell score from 1 to 0. Free text
space was provided to add additional curricular elements (e.g., a topic not included in the curriculum but that
the reviewer felt was important for handling the given chief complaint) and other relevant commentary.

The individual reviewer sheets for topics and skills were compiled and summed (refer to online supplements
S1 and S2). Scores ranged from 0 (none of the reviewers found the curricular element important in relation to
the chief complaint) to 5 (all found it important). Where reviewers suggested additional curricular elements
that related to a chief complaint, these were added to the compiled map and received a score of 1. The
recorded number of times EFARs were presented with each chief complaint was also added to the compiled
map, for ease of reference in the blueprinting stage.

Curriculum blueprinting

The two compiled maps were given to the expert review panel, to allow them to gain a sense of: 1. How
relevant the group overall felt each topic or skill was in relation to the chief complaints and 2. How frequently
chief complaints are seen in Kasama.

Informed reviewers were then asked to rank curricular elements. Reviewers called upon their personal
knowledge and data from the maps to score each topic twice — once for impact, and a second time for
frequency (Table 1). Impact referred to usability in providing appropriate care for a patient presenting with a
specific condition, while frequency related to how often the element might be used in practice. Both impact
and frequency were given a rank between 1 and 3, with 1 being the least important/frequent and 3 being the
most important/frequent.

It should be noted that the definitions of impact and frequency vary slightly in relation to a curricular element
that is a medical or traumatic condition (e.g. a traumatic injury) versus something that can be classified as
general knowledge (e.g. the Good Samaritan law) or a skill (e.g. the method of scene size-up). For the former
scenario, impact is ranked based on how frequently the skill might be used in treating a condition. A reviewer
will likely consider a traumatic injury to be serious and perhaps life threatening, and thus, would rank it as a 2
or 3 for impact. Based on the frequency of chief complaints given in the curriculum map, traumatic injuries
are common. A reviewer would then assign the frequency to a value of 3. General knowledge refers to topics
that are not actually medical conditions, but rather, concepts that supplement an EFARs ability to treat the
conditions themselves. An example of this would be the topics covered under medical-legal aspects of care.
Knowledge of the Good Samaritan law might be of little use in the actual provision of appropriate care, but it
might be utilised relatively often. Thus, it might rank a 1 on impact and a 2 on frequency. In the context of
skills, the impact and frequency definitions are similar. A reviewer may think that the primary patient
assessment is a skill that’s utilised in nearly every patient encounter, and thus assign it a 3 for frequency. The
reviewer may also believe it to be extremely useful in providing care, yielding a 3 for impact. The ranking
system is beneficial, as it is much more efficient to analyse quantitative data versus the alternative of
qualitative commentary. From these rankings, curricular elements can be weighted to give a breakdown of
the curriculum in terms of time spent on each.
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Table 1: Impact and frequency ranking definitions, adapted from Coderre et a
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Weight Impact Frequency
. . . . General knowledge or . . General knowledge or
Topic/skill Medical/traumatic . Medical/traumatic .
. . skill (e.g. healthcare . skill (e.g. healthcare
is... condition (e.g. stroke) ) condition (e.g. stroke) .
system or scene size-up system or scene size-up
Little use in providing .
1 Non-urgent . Rarely seen Rarely utilised
appropriate care
Serious, but not . o
. . . Some use in providing . . .
2 immediately life . Relatively common Occasionally utilised
. care appropriate care
threatening
Life threatening Extremely useful in .
3 Very common Frequently utilised

emergency

providing care

The ranking sheets were compiled. A weighted score was calculated for each curricular element (Table 2),
which represents the proportion of course time that educators should aim to spend on this curricular

element. Topics correlate to didactic time, while skills correlate to practical (hands-on) time.

Table 2: An example of determining the relative weights of curricular elements. Mean impacts and

frequencies are tabulated across all reviewers for all curricular elements (columns 2 and 3). The products of

these impacts and frequencies are calculated for each element (column 4). Then, the IxF for each individual
element is divided by the sum of all of that elements’ IxF values (the total of column 4) to generate a relative
weighting for each element (column 5). Column 6 represents this weight in percentage form. In this example,

the skill of bandaging open wounds would take up 6% of practical course time.

Column #1 3 4 5 6
. . Mean
Curriculum topic or Mean [IXF/Z(IxF)]x
. Frequency IXF IXF/3 (IXF)
skill Impact (1) 100
(F)
Bandaging ope
ndaging open 2.5 6.5 0.06 6%
wounds

RESULTS
EFAR site data
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Data availability

EFAR PRFs were available at the Kasama site. No PRFs were available at the Nyimba site.

Patient demographics

110 patients were seen by EFARs in Kasama from July 2015 to June 2016. Most (61, 56%) were male and
adults (92, 84%; defined as over 11 years). The majority were brought to the Kasama Zambian Defence Force
clinic (94, 86%). Nearly all patients (101, 92%) were referred to higher care.

Chief complaints

29 unique complaints were identified across medical and traumatic emergencies. When grouped based on
aetiology, the most common chief complaint was known injury (39%), followed by respiratory problems
(19%).

Curriculum mapping

Mapping yielded an additional seven topics and six skills, for a total of 54 topics and 26 skills.
The results of curriculum mapping are available in online supplement S1 and S2.

Curriculum blueprinting

Mean impact scores for topics ranged from 0.5 (religion, culture, and tradition) to 3.0 (principles of first aid,
airway, breathing, and unconsciousness). Mean frequency scores ranged from 0.33 (religion, culture, and
tradition) to 3.0 (bleeding, fever, and dehydration). Product scores ranged from 0.17 (religion, culture, and
tradition) to 8.40 (bleeding, fever, and dehydration). Topics were assigned between 0.4 and 86.7 minutes of
course time.

Mean impact scores for skills ranged from 1.6 (for defibrillation and documentation) to 3.0 (opening and
maintaining the airway). Mean frequency scores ranged from 0.75 (defibrillation) to 2.5 (bandaging, mobile
phone use, patient primary assessment, and trauma assessment). Product scores ranged from 1.20
(defibrillation) to 6.50 (bandaging, mobile phone use, patient primary assessment, and trauma assessment).
Skills were assigned between 4 and 21.6 minutes of course time.

The results of curriculum mapping are available in online supplements S3 and S4.
The refined EFAR curriculum

The original curriculum had six modules, into which each of the topics and skills for the refined curriculum
were categorised for ease of comparison (Table 3).
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4Table 3: Comparison of the modules included in the original and refined EFAR curricula.

Original curriculum

Refined curriculum

Module Content Didactic | Practical Total % total Didactic | Practical Total % total
time (hr) | time (hr) | time (hr) time time (hr) | time (hr) | time (hr) time
Environmental | Bites and stings, electrocution, drowning
. i . 0.0 0.0 0.0 0.0 0.5 0.0 0.5 2.9
Emergencies & lightening
Unconsciousness & General altered mental status,
. . 1.3 1.2 2.5 15.2 0.7 0.2 0.9 5.4
Near Unconsciousness hypoglycaemia & substance abuse
. Cord prolapse, antepartum and
Obstetrics &
postpartum haemorrhage & emergency 2.0 1.1 3.1 18.9 0.1 0.2 0.3 1.9
Gynaecology .
delivery
Overview of first aid, ethical aspects,
Introduction & Scene scene assessment, primary and
. 2.0 1.3 33 20.3 5.1 2.9 8.0 48.9
Management secondary patient assessments, mass
casualty incidents & infection control
. . Stroke, seizure, fever, dehydration,
Medical Emergencies . . . . 2.0 1.3 3.3 20.3 2.5 1.3 3.8 23.0
poisoning, breathing difficulty & shock
Lo Approach to patient with traumatic
Injuries L 3.0 1.2 4.2 254 1.4 1.5 2.9 17.9
injuries
Course total 10.3 6.1 16.4 100.0 10.3 6.1 16.4 100.0
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DISCUSSION

Curriculum mapping and blueprinting were practical means of adapting the programme and
improving contextual relevancy, and are likely translatable to similar programmes in other LMIC
settings.

Significant changes were required for the Zambian EFAR programme to be contextually-relevant. The
original and refined curriculums share only a single similarity in distribution across their six modules:
medical emergencies. One module — introduction and scene management - saw a significant
increase in time and three modules - obstetrics and gynaecology, unconsciousness and near
unconsciousness, and injuries - were deemphasised in the final curriculum. The environmental
emergencies module remained an insignificant portion of the curriculum. The medical emergencies
module likely remained similar due to the burdens of infectious and non-communicable diseases
being relatively similar between Zambia and South Africa.”’ *®

Deemphasising the obstetric and injury sections was not predicted, given the well-documented
burdens in Zambia.** Obstetric and gynaecologic emergencies, such as complicated delivery or post-
partum haemorrhage, lead to high maternal mortality rates in Zambia,*> * but they were not seen by
EFARs in our study. The reasons behind this are unknown: it may suggest that existing systems to
handle obstetric and gynaecologic emergencies in the Kasama region are adequate, but could
equally be due to EFARs feeling disempowered in such cases and therefore not responding. Similarly,
injuries accounted for nearly 40% of EFAR chief complaints and reviewers are likely intimately aware
of the local burden of injury.*®*! Trauma care reflected this, ranking consistently high in mapping and
blueprinting. Yet, injury was deemphasised in the final curriculum. A likely explanation for this is that
trauma care was actually overrepresented in the original EFAR curriculum due to the extremely large
burden of trauma in South Africa in comparison to Zambia.* *° 32 *3
explore the mismatch in both fields.

Further work is required to

Introduction and scene management saw a 242% increase in learning time. In the context of the
EFAR programme’s main goal - training laypeople to handle the emergencies at a basic level - this
result can be seen as successful. EFARs should be spending more time focusing on introductory
material that will help them to handle a variety of emergencies. These results parallel other
layperson responder programmes, which also place emphasis on broad skills that can aid patients
presenting with a range of conditions.>* ** While environmental emergencies were included in the
original curriculum, they were not included in the course programme that was implemented.
Therefore, a before-and-after comparison could not be made, and the total time devoted in the
original curriculum was denoted as zero. The percentage of total time in the refined curriculum is
only around 3%, speaking to why it may not have been included in the first place: local and
programmatic experts do not perceive it to be important.

We believe the refined curriculum will be effective in instructing Zambian EFARs, and in preparing
them to manage the emergencies they are most likely to face. This study highlights that no two
settings are the same: even between South Africa and Zambia, the course breakdown differs
significantly. It is important to consider the context at the start, and to reconsider it at scheduled
time intervals, as these LMIC regions are rapidly changing. A refinement process such as this should
be used to ensure an appropriate and evolved curriculum is in place as any medical education
programme expands.
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The EFAR programme, and layperson first response systems in general, are cost effective means of
reducing morbidity and mortality in LMICs.”” ** These short courses must train up people with
minimal prior knowledge in a short span - typically one to five days.*** As such, course time must be
maximised. Mapping and blueprinting can be leveraged to ensure that this occurs. Where
curriculums exist, it allows updating of the curriculum to ensure it is context-appropriate. Where no
curriculum currently exists, programme developers might use these methods instead to generate an
initial curriculum.

It has also proven challenging to identify methods that allow for adaption of programmes to other
regions, while maintaining low cost. There are few appropriate strategies for designing educational
programmes in LMICs and training community members.>® Current literature focuses on resource-
heavy methods used in high-income countries, but these are unrealistic in LMICs. The curriculum
refinement methods we describe are an efficient way of tailoring programmes to local needs,
without heavy reliance on data collection and research personnel. Although the method has two
stages, it is cost- and time-effective. Adaptations were easily made throughout the process as
needed, from the size of the expert group to the definitions of impact and frequency for
blueprinting.

Together, the EFAR model and curriculum refinement methods provide a flexible framework for
development and expansion of layperson medical education programmes. These community-based
programmes are vitally important to LMIC health systems development, and should be prioritised.

There are several limitations in this study. Based on original communications, we anticipated that
data would be collected from two sites. One site did not have any data, and the second had
significantly fewer PRFs available than predicted. The sample size was sufficient, but additional data
would give a clearer picture of the types of chief complaints EFARs are presented with. It is not
uncommon to be without sufficient data sets in LMICs,®® which supports the importance of utilising
methods such as mapping and blueprinting that rely on minimal data in addition to other factors,
such as expert knowledge. While this limits transcavitary of curriculum itself across other LMIC
regions, it does not decrease limit translatability of our conclusion: curriculum mapping and
blueprinting are practical methods of refining educational programmes to increase contextual
relevancy.

The expert group that conducted curricular reviews was limited in size and nature. While the group
included only physicians with significant knowledge about the Zambian context, community
members and past EFAR trainees, who may have a different expectation of the scope of the EFAR
course, were not engaged. Laypersons would likely need to be included in future studies through a
simpler process, such as focus groups; however, current literature provides minimal guidance on
how to incorporate this qualitative data into a weighted curriculum.

Additionally, the study only included quantitative data. Written commentary collected from
reviewers was not incorporated. As such, potentially useful and nuanced comments were not
factored into the final weightings of the curriculum. In future iterations, developers should consider
methodology that allows for the consideration of various sources of qualitative data in generating
the final curriculum.

Results of the study are informing an improved curriculum, to be introduced in-country alongside
improved monitoring and evaluation methods later in 2017. Pedagogy for EFAR learners will be
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explored during implementation, to ensure that the course content outline in the curriculum is
effectively reaching EFAR learners. Ongoing data collection will monitor learning retention, facilitate
assessment of EFAR sites, and allow efficient curriculum refinement at scheduled time points in the
future.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 12 of 38



Page 13 of 38 BMJ Open

ETHICAL CONSIDERATIONS

Ethical approval was obtained by the Human Research Ethics Committees at both the University of
Cape Town and the University of Zambia.

©CoO~NOUTA,WNPE

FUNDING

11 This research received no specific grant from any funding agency in the public, commercial or not-
12 for-profit sectors.

17 COMPETING INTERESTS

20 All authors have completed the ICMJE uniform disclosure form and declare: no support from any
21 organisation for the submitted work; no financial relationships with any organisations that might
22 have an interest in the submitted work in the previous three years; no other relationships or
23 activities that could appear to have influenced the submitted work.

26 DATA SHARING STATEMENT

28 No additional data are available.

31 CONTRIBUTORSHIP

JLP, MK, CC, and LAW conceived the study and contributed to its design. JLP carried out data
34 collection and analysis, and drafted the manuscript. All authors contributed to the manuscript's
35 revision and approved the final version for submission.

38 ACKNOWLEDGEMENTS

40 The research team would like to thank the expert review group for their efforts. We would also like
a1 to extend our gratitude to Dr Heike Geduld, without whose insight into curriculum development, this
42 project would not have been possible.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



©CoO~NOUTA,WNPE

BMJ Open Page 14 of 38

REFERENCES

1. Harris B, Goudge J, Ataguba JE, et al. Inequities in access to health care in South Africa. J Public
Health Policy 2011;32 Suppl 1:5102-23. doi: 10.1057/jphp.2011.35

2. Anthony DR. Promoting emergency medical care systems in the developing world: weighing the
costs. Glob Public Health 2011;6(8):906-13. doi: 10.1080/17441692.2010.535008

3. Nelson BD, Dierberg K, Scepanovic M, et al. Integrating quantitative and qualitative methodologies
for the assessment of health care systems: emergency medicine in post-conflict Serbia. BMC
Health Serv Res 2005;5(1):14. doi: 10.1186/1472-6963-5-14

4. Sun JH, Wallis LA. The emergency first aid responder system model: using community members to
assist life-threatening emergencies in violent, developing areas of need. Emerg Med J
2012;29(8):673-8. doi: 10.1136/emermed-2011-200271

5. A-Rahman NHA, Jacquet GA. The state of emergency care in the Republic of the Sudan. African

Journal of Emergency Medicine;4(2):55-60. doi: 10.1016/j.afjem.2013.12.002
. Garg N, Hyder AA. Road traffic injuries in India: a review of the literature. Scand J Public Health
2006;34(1):100-9. doi: 10.1080/14034940510032149

7. Holmes MD, Dalal S, Volmink J, et al. Non-communicable diseases in sub-Saharan Africa: the case
for cohort studies. PLoS Med 2010;7(5):e1000244. doi: 10.1371/journal.pmed.1000244

8. Fingerhut LA. International collaborative effort on injury statistics: 10-year review. Inj Control Saf
Promot 2004;11(4):297-301. doi: 10.1080/156609704/233/331834

9. Reynolds TA, Mfinanga JA, Sawe HR, et al. Emergency care capacity in Africa: a clinical and
educational initiative in Tanzania. J Public Health Policy 2012;33 Suppl 1:5126-37. doi:
10.1057/jphp.2012.41

10. Lopez A, Mathers C, Ezzati M, et al. Measuring the Global Burden of Disease and Risk Factors,
1990-2001. Global Burden of Disease and Risk Factors New York Oxford University Press

11. Parkin DM, Sitas F, Chirenje M, et al. Part I: Cancer in Indigenous Africans--burden, distribution,
and trends. Lancet Oncol 2008;9(7):683-92. doi: 10.1016/51470-2045(08)70175-X

12. 2009 Diabetes Atlas: International Diabetes Foundation 2009.

13. Peden M MK, Sharma G. The injury chart book: a graphical overview of the global burden of
injuries. Geneva World Health Organization 2002.

14. Mbugua PK, Otieno CF, Kayima JK, et al. Diabetic ketoacidosis: clinical presentation and
precipitating factors at Kenyatta National Hospital, Nairobi. East Afr Med J 2005;82(12
Suppl):S191-6.

15. Desta T. Diabetic ketoacidosis in an Addis Abeba children's hospital. Ethiop Med J 1992;30(1):7-
11.

16. Walker CL, Rudan I, Liu L, et al. Global burden of childhood pneumonia and diarrhoea. Lancet
2013;381(9875):1405-16. doi: 10.1016/50140-6736(13)60222-6

17. Number of deaths (thousands) - Data by country. Global Health Observatory data repository.
Geneva, 2016.

18. Smigelsky M, Aten J, Gerberich S, et al. Cost of Trauma in Sub-Saharan Africa: Review of Origins,
Estimation Methods, and Interventions The Humanitarian Disaster Institute 2012.

19. Peden M MK, Sharma G. The injury chart book: a graphical overview of the global burden of
injuries: World Health Organization 2002.

20. The global burden of disease: 2004 update. Geneva, Switzerland: World Health Organization,
2004:40-45.

21. Schuurman N, Cinnamon J, Walker BB, et al. Intentional injury and violence in Cape Town, South
Africa: an epidemiological analysis of trauma admissions data. Glob Health Action
2015;8:27016. doi: 10.3402/gha.v8.27016

22. Mock CN, Abantanga F, Cummings P, et al. Incidence and outcome of injury in Ghana: a
community-based survey. Bulletin of the World Health Organization 1999;77(12):955-64.

23. Seid M, Azazh A, Enquselassie F, et al. Injury characteristics and outcome of road traffic accident
among victims at Adult Emergency Department of Tikur Anbessa specialized hospital, Addis

(o)}

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml 147



Page 15 of 38

©CoO~NOUTA,WNPE

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.
35.
36.
37.

38.
39.

40.

41.

42.

43.

44,

45.

BMJ Open

Ababa, Ethiopia: a prospective hospital based study. BMC Emerg Med 2015;15:10. doi:
10.1186/s12873-015-0035-4

Hamber B, Lewis S. An Overview of the Consequences of Violence and Trauma in South Africa:
Centre for the Study of Violence and Reconciliation, 1997.

Thind A, Hsia R, Mabweijano JR, et al. Essential Surgery. Disease Control Priorities in Developing
Countries. 3 ed, 2015:246.

Kobusingye OC, Hyder AA, Bishai D, et al. Emergency medical systems in low- and middle-income
countries: recommendations for action. Bulletin of the World Health Organization
2005;83(8):626-31. doi: /S0042-96862005000800017 [published Online First: 2005/09/27]

Henry JA, Reingold AL. Prehospital trauma systems reduce mortality in developing countries: a
systematic review and meta-analysis. J Trauma Acute Care Surg 2012;73(1):261-8. doi:
10.1097/TA.0b013e31824bdele

. In: Jamison DT, Breman JG, Measham AR, et al., eds. Disease Control Priorities in Developing
Countries. 2nd ed. Washington (DC)2006.

Hammerstedt H, Maling S, Kasyaba R, et al. World Health Assembly Resolution 60.22.
[corrected]. Ann Emerg Med 2014;64(5):461-8. doi: 10.1016/j.annemergmed.2014.01.035

Jayaraman S, Mabweijano JR, Lipnick MS, et al. Current patterns of prehospital trauma care in
Kampala, Uganda and the feasibility of a lay-first-responder training program. World J Surg
2009;33(12):2512-21. doi: 10.1007/s00268-009-0180-6

Murad MK, Larsen S, Husum H. Prehospital trauma care reduces mortality. Ten-year results from
a time-cohort and trauma audit study in Iraq. Scand J Trauma Resusc Emerg Med
2012;20:13. doi: 10.1186/1757-7241-20-13

Murad MK, Issa DB, Mustafa FM, et al. Prehospital trauma system reduces mortality in severe
trauma: a controlled study of road traffic casualties in Iraq. Prehosp Disaster Med
2012;27(1):36-41. doi: 10.1017/51049023X11006819

Geduld H, Wallis L. Taxi driver training in Madagascar: the first step in developing a functioning
prehospital emergency care system. Emerg Med J 2011;28(9):794-6. doi:
10.1136/em;j.2010.101683

Mock CN, Tiska M, Adu-Ampofo M, et al. Improvements in prehospital trauma care in an African
country with no formal emergency medical services. J Trauma 2002;53(1):90-7.

Country Cooperation Strategy at a Glance: Zambia. Geneva, 2014.

Zambia: WHO Statistical Profile Geneva: Global Health Observatory, 2015.

Human Resources for Health Country Profile: Zambia, 2010.

National Stakeholders Consultative Meeting on Emergency Health Services: Action Plan Lusaka.

Broccoli MC, Cunningham C, Twomey M, et al. Community-based perceptions of emergency care
in Zambian communities lacking formalised emergency medicine systems. Emerg Med J 2016
doi: 10.1136/emermed-2015-205054

Kim YM, Banda J, Kanjipite W, et al. Improving performance of Zambia Defence Force
antiretroviral therapy providers: evaluation of a standards-based approach. Glob Health Sci
Pract 2013;1(2):213-27. doi: 10.9745/GHSP-D-13-00053

Harden RM. AMEE Guide No. 21: Curriculum mapping: a tool for transparent and authentic
teaching and learning. Med Teach 2001;23(2):123-37. doi: 10.1080/01421590120036547

Husted K. Curriculum Mapping: A Tool To Help You Track What You Teach. Teaching Theatre
2000;11(2):10-12.

M EAS. Using a Curriculum Map to Link the Competencies for the PA Profession With Assessment
Tools in PA Education. Journal of Physician Assistant Education 2007;18(1):22-28.

Coderre S, Woloschuk W, McLaughlin K. Twelve tips for blueprinting. Med Teach 2009;31(4):322-
4. doi: 10.1080/01421590802225770

Kiguli-Malwadde E, Kijjambu S, Kiguli S, et al. Problem Based Learning, curriculum development
and change process at Faculty of Medicine, Makerere University, Uganda. Afr Health Sci
2006;6(2):127-30. doi: 10.5555/afhs.2006.6.2.127

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



©CoO~NOUTA,WNPE

46.
47.

48.

49.

50.

51.

52.

53.

54.

55.

BMJ Open Page 16 of 38

McLeod P SY. Twelve tips for curriculum renewal. Medical Teaching 2015;37:232-38.

South Africa statistics summary (2002 - present). Global Health Observatory country views.
Geneva World Health Organization 2016.

Zambia statistics summary (2002 - present). Global Health Observatory country views. Geneva
World Health Organization 2016.

Gabrysch S, Cousens S, Cox J, et al. The influence of distance and level of care on delivery place in
rural Zambia: a study of linked national data in a geographic information system. PLoS Med
2011;8(1):1000394. doi: 10.1371/journal.pmed.1000394

GBD Profile: Zambia. Global Burden of Diseases, Injuries, and Risk Factors Study 2010 Seattle:
Institute for Health Metrics and Evaluation, 2010.

Murray CJ, Lopez AD. Mortality by cause for eight regions of the world: Global Burden of Disease
Study. Lancet 1997;349(9061):1269-76. doi: 10.1016/50140-6736(96)07493-4

T L. Still marginal: crime in the coloured community SA Crime Quarterly 2004;7(21):6.

Hardcastle TC, O’osthuizen G, Clarke D, et al. Trauma, a preventable burden of disease in South
Africa : review of the evidence, with a focus on KwaZulu-Natal. SA Health Review
2016;2016(1):179-89.

Razzak JA, Kellermann AL. Emergency medical care in developing countries: is it worthwhile?
Bulletin of the World Health Organization 2002;80(11):900-5.

Greysen SR, Dovlo D, Olapade-Olaopa EO, et al. Medical education in sub-Saharan Africa: a
literature review. Med Educ 2011;45(10):973-86. doi: 10.1111/j.1365-2923.2011.04039.x

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



Page 17 of 38

©CoO~NOUTA,WNPE

BMJ Open

Online Supplement 1: Results of curriculum mapping for topics.

The scores presented here are the summed totals across all reviewers. Scores range from 0 (none of
the reviewers found the curricular element important in relation to the complaint) to 5 (all found it

important).

Table 1: Results of curriculum mapping for the Introduction & Scene Management module. Frequency
of chief complaint in Kasama EFAR data is denoted by “n”.

Topic

Chief complaint (n)

Introduction & Scene Management

The need for
first aid training

History of
emergency care
& Zambian first

aid

Zambian
healthcare levels
& referral
system

Definition
of an emergency

Chest pain (2)

Hypo/hyperglycaemia (5)

Diarrhoea/constipation (2)

Nausea/vomiting (1)

Abdominal pain/distention (1)

Suspected malaria (2)

Intoxication (2)

Loss of consciousness/fainting (3)

Seizure/convulsion (11)

Extremity pain (1)

Asthma/wheezing (9)

Cough (2)

Difficulty in breathing (2)

Foreign body airway obstruction (8)

Dehydration (5)

HIV complication (1)

Suspected anaemia (2)

Swelling (1)

Bee sting

Back injury

Bleeding (27)

Burn (1)

Chest injury

Extremity injury (2)

Head or neck injury (3)

Injury (unspecified) (3)

Open wound (2)

Road traffic accident (2)

Dislocation injury (1)
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Table 1 (cont.): Results of curriculum mapping for the Introduction & Scene Management module.

Frequency of chief complaint in Kasama EFAR data is denoted by “n”.

Introduction & Scene Management (cont.)

Topie Principles of first Limitations of Responsibilities Qualities of first

Chief complaint (n) aid first aid & aims aid
Chest pain (2) 5 5 5 5
Hypo/hyperglycaemia (5) 5 5 5 5
Diarrhoea/constipation (2) 5 5 5 5
Nausea/vomiting (1) 5 5 5 5
Abdominal pain/distention (1) 5 5 5 5
Suspected malaria (2) 5 5 5 5
Intoxication (2) 5 5 5 5
Loss of consciousness/fainting (3) 5 5 5 5
Seizure/convulsion (11) 5 5 5 5
Extremity pain (1) 5 5 5 5
Asthma/wheezing (9) 5 5 5 5
Cough (2) 5 5 5 5
Difficulty in breathing (2) 5 5 5 5
Foreign body airway obstruction (8) 0 0 0 5
Dehydration (5) 5 5 5 5
HIV complication (1) 5 5 5 5
Suspected anaemia (2) 5 5 5 5
Swelling (1) 5 5 5 5
Bee sting 5 5 5 5
Back injury 5 5 5 5
Bleeding (27) 5 5 5 5
Burn (1) 5 5 5 5
Chest injury 5 5 5 5
Extremity injury (2) 5 5 5 5
Head or neck injury (3) 5 5 5 5
Injury (unspecified) (3) 0 0 0 0
Open wound (2) 0 0 0 0
Road traffic accident (2) 0 0 0 0
Dislocation injury (1) 0 0 0 0
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1
2 Table 1 (cont.): Results of curriculum mapping for the Introduction & Scene Management module.
2 Frequency of chief complaint in Kasama EFAR data is denoted by “n”.
g Introduction & Scene Management (cont.)
7 Good
8 Topic Socrates & Samaritan Definition of Patient Patient
9 . law/Legal .

doing harm X f negligence abandonment consent
10 Chief complaint (n) protection o
11 EFARs
12 | chest pain (2) 5 5 5 5 5
13
14 Hypo/hyperglycaemia (5) 5 5 5 5 5
15 | Diarrhoea/constipation (2) 5 5 5 5 5
16
17 Nausea/vomiting (1) 5 5 5 5 5
18 | Abdominal pain/distention (1) 5 5 5 5 5
19
20 Suspected malaria (2) 5 5 5 5 5
21 | Intoxication (2) 5 5 5 5 5
22
23 Loss of consciousness/fainting (3) 5 5 5 5 5
24 | Seizure/convulsion (11) 5 5 5 5 5
25
26 Extremity pain (1) 5 5 5 5 5
27 | Asthma/wheezing (9) 5 5 5 5 5
28
29 Cough (2) 5 5 5 5 5
30 | Difficulty in breathing (2) 5 5 5 5 5
31
32 Foreign body airway obstruction (8) 0 1 0 0 0
33 | Dehydration (5) 5 5 5 5 5
34
35 HIV complication (1) 5 5 5 5 5
36 | Suspected anaemia (2) 5 5 5 5 5
37 ;
38 Swelling (1) 5 5 5 5 5
39 | Bee sting 5 5 5 5 5
40 .
41 Back injury 5 5 5 5 5
42 | Bleeding (27) 5 5 5 5 5
43
44 Burn (1) 5 5 5 5 5
45 | Chest injury 5 5 5 5 5
46
47 Extremity injury (2) 5 5 5 5 5
48 | Head or neck injury (3) 5 5 5 5 5
49
50 Injury (unspecified) (3) 0 0 0 0 0
51 | Open wound (2) 0 0 0 0 0
52
53 Road traffic accident (2) 0 0 0 0 0
54 | Dislocation injury (1) 0 0 0 0 0
55
56
57
58
59
60
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Table 1 (cont.): Results of curriculum mapping for the Introduction & Scene Management module.

Frequency of chief complaint in Kasama EFAR data is denoted by “n”.

Topic

Chief complaint (n)

Introduction & Scene Management (cont.)

Hospital
hand-over

Police reporting

Documentation &
reporting

Religion, culture
& tradition

Chest pain (2)

Hypo/hyperglycaemia (5)

Diarrhoea/constipation (2)

Nausea/vomiting (1)

Abdominal pain/distention (1)

Suspected malaria (2)

Intoxication (2)

Loss of consciousness/fainting (3)

Seizure/convulsion (11)

Extremity pain (1)

Asthma/wheezing (9)

Cough (2)

Difficulty in breathing (2)

{2 J T 2 T T T 2 I T L T T (R O B I O [ O O |

{2 J T 2 T T T 2 O I T O T (R O B I O [ O 0 |

{2 J T 2 T T T 2 I T T T (O B B O [ O 0 |

{2 J T 2 T T T 2 O I T L T T (R O B I O [ O 0 |

Foreign body airway obstruction

(8)

o

o

o

o

Dehydration (5)

HIV complication (1)

Suspected anaemia (2)

Swelling (1)

Bee sting

Back injury

Bleeding (27)

Burn (1)

Chest injury

Extremity injury (2)

Head or neck injury (3)

Injury (unspecified) (3)

Open wound (2)

Road traffic accident (2)

Dislocation injury (1)
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1
2 Table 1 (cont.): Results of curriculum mapping for the Introduction & Scene Management module.
2 Frequency of chief complaint in Kasama EFAR data is denoted by “n”.
5
6 . Introduction & Scene Management (cont.)
7 Topic

. . Scene safety &
g Chief complaint (n) Calling for help Scene size-up PPE
10 Chest pain (2) 5 5 5
11 .
12 Hypo/hyperglycaemia (5) 5 5 5
ij Diarrhoea/constipation (2) 5 5 5
15 Nausea/vomiting (1) 5 5 5
16
17 Abdominal pain/distention (1) 5 5 5
ig Suspected malaria (2) 5 5 5
20 Intoxication (2) 5 5 5
21
22 Loss of consciousness/fainting (3) 5 5 5
23
24 Seizure/convulsion (11) 5 5 5
25 . .
26 Extremity pain (1) 5 5 5
3; Asthma/wheezing (9) 5 5 5
29 Cough (2) 5 5 5
30
31 Difficulty in breathing (2) 5 5 5
gg Foreign body airway obstruction (8) 0 0 0
34 Dehydration (5) 5 5 5
35
36 HIV complication (1) 5 5 5
37
38 Suspected anaemia (2) 5 5 5
zg Swelling (1) 5 5 5
41 Bee sting 5 5 5
42
43 Back injury 5 5 5
44 ]
45 Bleeding (27) 5 5 5
jg Burn (1) 5 5 5
48 Chest injury 5 5 5
49
50 Extremity injury (2) 5 5 5
51
52 Head or neck injury (3) 5 5 5
gi Injury (unspecified) (3) 0 0 0
55 Open wound (2) 0 0 0
56
57 Road traffic accident (2) 0 0 0
58 . L
59 Dislocation injury (1) 0 0 0
60
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Table 1 (cont.): Results of curriculum mapping for the Introduction & Scene Management module.

Frequency of chief complaint in Kasama EFAR data is denoted by “n”.

Topic

Chief complaint (n)

Introduction & Scene Management (cont.)

Communication

Airway

Breathing

Circulation

Chest pain (2)

Hypo/hyperglycaemia (5)

Diarrhoea/constipation (2)

Nausea/vomiting (1)

Abdominal pain/distention (1)

Suspected malaria (2)

Intoxication (2)

Loss of consciousness/fainting (3)

Seizure/convulsion (11)

Extremity pain (1)

Asthma/wheezing (9)

Cough (2)

Difficulty in breathing (2)

Foreign body airway obstruction (8)

Dehydration (5)

HIV complication (1)

Suspected anaemia (2)

Swelling (1)

Bee sting

Back injury

Bleeding (27)

Burn (1)

Chest injury

Extremity injury (2)

Head or neck injury (3)

Injury (unspecified) (3)

Open wound (2)

Road traffic accident (2)

Dislocation injury (1)
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Table 1 (cont.): Results of curriculum mapping for the Introduction & Scene Management module.

Frequency of chief complaint in Kasama EFAR data is denoted by “n”.

Topic

Chief complaint (n)

Introduction & Scene Management (cont.)

Disability &
exposure

Infection

Reassessment .
prevention

MCls*

Chest pain (2)

Hypo/hyperglycaemia (5)

Diarrhoea/constipation (2)

Nausea/vomiting (1)

Abdominal pain/distention (1)

Suspected malaria (2)

Intoxication (2)

Loss of consciousness/fainting (3)

Seizure/convulsion (11)

Extremity pain (1)

Asthma/wheezing (9)

Cough (2)

Difficulty in breathing (2)

Foreign body airway obstruction (8)

Dehydration (5)

HIV complication (1)

Suspected anaemia (2)

Swelling (1)

Bee sting

Back injury

Bleeding (27)

Burn (1)

Chest injury

Extremity injury (2)

Head or neck injury (3)

Injury (unspecified) (3)

Open wound (2)

Road traffic accident (2)

Dislocation injury (1)

T I S T R O L 2 I~ O I S I = O S O 2 A L~ S 2 I~ O I [ I S )~ I O B [~ IO 5 B R S %)
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1 MCI: Mass casualty incident
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Table 2: Results of curriculum mapping for the Injuries module. Frequency of chief complaint in

Kasama EFAR data is denoted by “n”.

BMJ Open

Page 24 of 38

Injuries
First aid
) for Head & Fractures
Topic Approach . . & soft
. common spinal Bleeding . Burns

to patient - L tissue

Chief complaint (n) sports injuries injuries
injuries

Chest pain (2) 0

Hypo/hyperglycaemia (5)

Diarrhoea/constipation (2)

Nausea/vomiting (1)

Abdominal pain/distention (1)

Suspected malaria (2)

Intoxication (2)

Loss of consciousness/fainting (3)

Seizure/convulsion (11)

Extremity pain (1)

Asthma/wheezing (9)

Cough (2)

Difficulty in breathing (2)

Foreign body airway obstruction (8)

Dehydration (5)

HIV complication (1)

Suspected anaemia (2)

Swelling (1)

Bee sting

Back injury

Bleeding (27)

Burn (1)

Chest injury

Extremity injury (2)

Head or neck injury (3)

Injury (unspecified) (3)

Open wound (2)

Road traffic accident (2)

Dislocation injury (1)

(2 J T 2 T T T 2 2 I T L T L T 1 2 I T Y~ T O I Ty T I 3 1 2 I 1 I I O B 0
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1

2 Table 3: Results of curriculum mapping for the Medical Emergencies module. Frequency of chief

2 complaint in Kasama EFAR data is denoted by “n”.

5 . .

6 Medical Emergencies

7

8 . ious- o
9 Topic Unconscious Stroke Seizures Fever Hypo-
10 ness glycaemia
11 Chief complaint (n)

12 Chest pain (2) 0 0 0 0 0
ij Hypo/hyperglycaemia (5) 5 2 5 0 5
15 Diarrhoea/constipation (2) 0 0 0 5 0
1? Nausea/vomiting (1) 0 1 0 5 0
18 Abdominal pain/distention (1) 0 0 0 5 0
;8 Suspected malaria (2) 0 0 1 5 0
21 Intoxication (2) 5 1 5 0 5
2:23 Loss of consciousness/fainting (3) 5 5 5 1 5
24 Seizure/convulsion (11) 5 2 5 5 5
gg Extremity pain (1) 0 0 0 0 0
27 Asthma/wheezing (9) 0 0 0 0 0
gg Cough (2) 0 0 0 5 0
30 Difficulty in breathing (2) 0 0 0 5 0
2; Foreign body airway obstruction (8) 4 0 0 0 0
33 Dehydration (5) 0 0 0 0 0
gg HIV complication (1) 0 0 0 1 0
36 Suspected anaemia (2) 0 0 0 0 0
g; Swelling (1) 0 0 0 0 0
39 Bee sting 0 0 0 0 0
40 -

a1 Back injury 0 0 0 0 0
42 Bleeding (27) 5 0 0 0 0
43

44 Burn (1) 0 0 0 0 0
45 Chest injury 0 0 0 0 0
jg Extremity injury (2) 0 0 0 0 0
48 Head or neck injury (3) 0 0 0 0 0
gg Injury (unspecified) (3) 0 0 0 0 0
51 Open wound (2) 0 0 0 0 0
gg Road traffic accident (2) 1 0 0 1 1
54 Dislocation injury (1) 0 0 0 0 0
55

56

57

58

59

60
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Table 3 (cont.): Results of curriculum mapping for the Medical Emergencies module. Frequency of
chief complaint in Kasama EFAR data is denoted by “n”.

Medical Emergencies (cont.)

Drug &
Topic substance Difficulty
Dehydration Poisonin Anaphylaxis
i : abuse & 1SOnIng phytaxi breathing
Chief complaint (n) psychosis
Chest pain (2) 0

Hypo/hyperglycaemia (5)

Diarrhoea/constipation (2)

Nausea/vomiting (1)

Abdominal pain/distention (1)

Suspected malaria (2)

Intoxication (2)

Loss of consciousness/fainting (3)

Seizure/convulsion (11)

Extremity pain (1)

Asthma/wheezing (9)

Cough (2)

Difficulty in breathing (2)

Foreign body airway obstruction (8)

Dehydration (5)

HIV complication (1)

Suspected anaemia (2)

Swelling (1)

Bee sting

Back injury

Bleeding (27)

Burn (1)

Chest injury

Extremity injury (2)

Head or neck injury (3)

Injury (unspecified) (3)

Open wound (2)

Road traffic accident (2)

Dislocation injury (1)

Al PdpP|PdpP|PpP|lOjOjO|lWN|dMM|O|lO|]OJ]O|lOj M| O|Oj]O|j]O|lO|lL|ULWN|ULW| O|O|ULL|UL|O|O
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Table 3 (cont.): Results of curriculum mapping for the Medical Emergencies module. Frequency of

chief complaint in Kasama EFAR data is denoted by “n”.

Medical Emergencies (cont.)

Topic . Abdominal Extremity Generalised
Headache Chest pain . . .
Chief complaint (n) pain pain pain

Chest pain (2) 0 5 0 0 0
Hypo/hyperglycaemia (5) 5 0 0 0 0
Diarrhoea/constipation (2) 0 0 5 0 0
Nausea/vomiting (1) 1 1 5 0 0
Abdominal pain/distention (1) 0 0 5 0 0
Suspected malaria (2) 5 0 0 0 0
Intoxication (2) 5 0 5 0 0
Loss of consciousness/fainting (3) 1 1 0 0 0
Seizure/convulsion (11) 1 0 0 0 0
Extremity pain (1) 0 0 0 5 5
Asthma/wheezing (9) 0 5 0 0 0
Cough (2) 0 5 0 0 0
Difficulty in breathing (2) 0 5 0 0 0
Foreign body airway obstruction (8) 0 0 0 0 0
Dehydration (5) 1 0 5 0 0
HIV complication (1) 0 0 0 0 0
Suspected anaemia (2) 5 0 0 0 0
Swelling (1) 0 0 0 0 0
Bee sting 0 0 0 0 0
Back injury 0 0 0 0 0
Bleeding (27) 0 0 0 0 0
Burn (1) 0 0 0 0 0
Chest injury 0 5 0 0 0
Extremity injury (2) 0 0 0 0 0
Head or neck injury (3) 5 0 0 0 0
Injury (unspecified) (3) 1 1 1 0 0
Open wound (2) 0 0 0 0 0
Road traffic accident (2) 2 1 1 0 0
Dislocation injury (1) 0 0 0 0 0
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Table 4: Results of curriculum mapping for the Obstetrics & Gynaecology module. Frequency of chief
complaint in Kasama EFAR data is denoted by “n”.

©CoO~NOUTA,WNPE

Topic

Chief complaint (n)

Obstetric &
Gynaecology

Chest pain (2)

Hypo/hyperglycaemia (5)

Diarrhoea/constipation (2)

Nausea/vomiting (1)

Abdominal pain/distention (1)

Suspected malaria (2)

Intoxication (2)

Loss of consciousness/fainting (3)

Seizure/convulsion (11)

Extremity pain (1)

Asthma/wheezing (9)

Cough (2)

Difficulty in breathing (2)

Foreign body airway obstruction (8)

Dehydration (5)

HIV complication (1)

Suspected anaemia (2)

Swelling (1)

Bee sting

Back injury

Bleeding (27)

Burn (1)

Chest injury

Extremity injury (2)

Head or neck injury (3)

Injury (unspecified) (3)

Open wound (2)

Road traffic accident (2)

Dislocation injury (1)
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Table 5: Results of curriculum mapping for the Environmental Emergencies section. Frequency of
chief complaint in Kasama EFAR data is denoted by “n”.

Environmental Emergencies

Topic
Bites & stings Electrocution Lightning Drowning
Chief complaint (n)
Chest pain (2) 0 1 0 0
Hypo/hyperglycaemia (5) 0 0 0 0
Diarrhoea/constipation (2) 0 0 0 0
Nausea/vomiting (1) 0 0 0 0
Abdominal pain/distention (1) 0 0 0 0
Suspected malaria (2) 0 0 0 0
Intoxication (2) 0 0 0 0
Loss of consciousness/fainting (3) 0 2 2 1
Seizure/convulsion (11) 0 1 2 0
Extremity pain (1) 1 0 1 0
Asthma/wheezing (9) 1 0 0 0
Cough (2) 0 0 0 0
Difficulty in breathing (2) 2 0 0 3
Foreign body airway obstruction (8) 0 0 0 0
Dehydration (5) 0 0 0 0
HIV complication (1) 0 0 0 0
Suspected anaemia (2) 0 0 0 0
Swelling (1) 2 0 0 0
Bee sting 5 0 0 0
Back injury 0 1 1 0
Bleeding (27) 0 0 0 0
Burn (1) 0 2 3 0
Chest injury 0 0 0 0
Extremity injury (2) 0 0 0 0
Head or neck injury (3) 0 1 1 0
Injury (unspecified) (3) 0 1 0 0
Open wound (2) 0 0 0 0
Road traffic accident (2) 0 0 0 0
Dislocation injury (1) 0 1 0 0
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Online Supplement 2: Results of curriculum mapping for skills.

The scores presented here are the summed totals across all reviewers. Scores range from 0 (none of
the reviewers found the curricular element important in relation to the complaint) to 5 (all found it

©CoO~NOUTA,WNPE

important).

Table 1: Results of curriculum mapping for bandaging, fracture stabilisation, BVM® use & C-spine

stabilisation.

Skill

Chief complaint (n)

Bandaging
open wounds

Basic fracture
stabilisation

BVM use

C-spine
stabilisation

Chest pain (2)

Hypo/hyperglycaemia (5)

Diarrhoea/constipation (2)

Nausea/vomiting (1)

Abdominal pain/distention (1)

Suspected malaria (2)

Intoxication (2)

Loss of consciousness/fainting (3)

Seizure/convulsion (11)

Extremity pain (1)

Asthma/wheezing (9)

Cough (2)

Difficulty in breathing (2)

Foreign body airway obstruction (8)

Dehydration (5)

HIV complication (1)

Suspected anaemia (2)

Swelling (1)

Bee sting

Back injury

Bleeding (27)

Burn (1)

Chest injury

Extremity injury (2)

Head or neck injury (3)

Injury (unspecified) (3)

Open wound (2)

Road traffic accident (2)

Dislocation injury (1)

oOo|lo|lojlojlo|jlo|jlo|jlo|jlo|lnwn|ojlofnjfnjojlBnfnnjfojlBnnjnnjnnunnlunnliphlo|oOo|oO

oOo|lo|lojlojlo|jlo|jlo|jlo|jlo|lnwn|ojlofnunfnjojlBnfnfojnnjnjnn|jolojlunn|fo||oO|0O

oO|lo|lojlojlo|jlo|jlo|jo|jlojn|ojlofnnfnjojlBnfnjfojlojBnjnjnnjojlojlnnjfojo|o|o

o|lojlojlojlo|jlo|jojlojlo|lnwn|ojlofnnfnjojlBnfnfojlojBnjnnjnnjojlojlnnjojo|o|o

! BVM: Bag-valve mask
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Table 2: Results of curriculum mapping for calling for help, CPR?, defibrillation & documentation.

Skill

Chief complaint (n)

Calling for help
via mobile
phone

(@]
©
=

Defibrillation

Documentation

Chest pain (2)

Hypo/hyperglycaemia (5)

Diarrhoea/constipation (2)

Nausea/vomiting (1)

Abdominal pain/distention (1)

Suspected malaria (2)

Intoxication (2)

Loss of consciousness/fainting (3)

Seizure/convulsion (11)

Extremity pain (1)

Asthma/wheezing (9)

Cough (2)

Difficulty in breathing (2)

Foreign body airway obstruction (8)

Dehydration (5)

HIV complication (1)

Suspected anaemia (2)

Swelling (1)

Bee sting

Back injury

Bleeding (27)

Burn (1)

Chest injury

Extremity injury (2)

Head or neck injury (3)

Injury (unspecified) (3)

Open wound (2)

Road traffic accident (2)

Dislocation injury (1)

o|lojlo|jlo|lojlojloj]lojlojnwn|loflojln|lnjlojlnnlnnlojlwnwnunniun unluvu u|plo|pr»|O|O

oO|lojlo|lolojlojlojl]olojuw|oflojn|lnjlojlnnlnnlojlwnnnnfun nnlolo|lunn|lo|pr»|O|oO

o|lojlo|jlojlojlojlojl]lolojnun|ojflojln|lnjlojlnnlnnjlojlojlnnfnjnnjolojlunnlojo|o|o

oO|lojlo|lojlojlojlojl]lolojnwn|ojflojln|lnjlojlnnlnnjlojlojlnnfnjnnjlolojlunnlojo|o|o

2 CPR: Cardiopulmonary resuscitation
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Table 3: Results of curriculum mapping for first aid fundamentals, obtaining consent, airway
maintenance & patient extrication.

BMJ Open
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Skill

Chief complaint (n)

Fundamentals
of first aid

Obtaining
consent

Opening/maint
aining airway

Patient
extrication

Chest pain (2)

Hypo/hyperglycaemia (5)

Diarrhoea/constipation (2)

Nausea/vomiting (1)

Abdominal pain/distention (1)

Suspected malaria (2)

Intoxication (2)

Loss of consciousness/fainting (3)

Seizure/convulsion (11)

Extremity pain (1)

Asthma/wheezing (9)

Cough (2)

Difficulty in breathing (2)

Foreign body airway obstruction (8)

Dehydration (5)

HIV complication (1)

Suspected anaemia (2)

Swelling (1)

Bee sting

Back injury

Bleeding (27)

Burn (1)

Chest injury

Extremity injury (2)

Head or neck injury (3)

Injury (unspecified) (3)

Open wound (2)

Road traffic accident (2)

Dislocation injury (1)

o|lolo|lolojlojlol]ojlojnn|lojflojnn|lnjlojlnnlnnlojlwnniuniun unluvu uvun|pplo|p»|O|O

o|jlolo|jlolojlojlol]lojlojnwn|loflojlnn|lnjlojlnnlnnjlojlwnnnnfun nlolo|lunn|lo|pr»|oO|o

oOo|jlolo|jlo|jlojloj]ojl]lojlojnn|lojflojlnn|lnjlojlnnlnnjlojlolnnfnnnjlojlojlunn|lojo|o|o

oOo|jlolo|jlolojlojlojl]lojlojlnn|lojflojnn|lnjlojlnnlnnjlojlolnnfnnnjlojlojlunn|lojo|o|o
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1

2

2 Table 4: Results of curriculum mapping for patient transport, primary patient assessment, recovery
5 position & scene size-up.

6

7 Primary

8 skill Patient atient Recovery Scene
9 transport as:essment position size-up
10 Chief complaint (n)

11 Chest pain (2) 0 0 0 0
12

13 Hypo/hyperglycaemia (5) 0 0 0 0
i;" Diarrhoea/constipation (2) 4 4 0 0
16 Nausea/vomiting (1) 0 0 0 0
1; Abdominal pain/distention (1) 4 5 5 5
19 Suspected malaria (2) 5 0 0 0
20 Intoxication (2) 5 0 0 0
21

22 Loss of consciousness/fainting (3) 5 5 5 5
gi Seizure/convulsion (11) 5 5 5 5
25 Extremity pain (1) 5 5 5 5
gs Asthma/wheezing (9) 5 5 0 0
28 Cough (2) 0 0 0 0
gg Difficulty in breathing (2) 5 5 5 5
31 Foreign body airway obstruction (8) 5 5 5 5
gg Dehydration (5) 0 0 0 0
34 HIV complication (1) 5 5 5 5
gg Suspected anaemia (2) 5 5 5 5
37 Swelling (1) 0 0 0 0
38 Bee sting 0 0 0 0
39

40 Back injury 5 5 5 5
41 Bleeding (27) 0 0 0 0
42

43 Burn (1) 0 0 0 0
44 Chest injury 0 0 0 0
45

46 Extremity injury (2) 0 0 0 0
jr; Head or neck injury (3) 0 0 0 0
49 Injury (unspecified) (3) 0 0 0 0
22 Open wound (2) 0 0 0 0
52 Road traffic accident (2) 0 0 0 0
53 Dislocation injury (1) 0 0 0 0
54

55

56

57

58

59

60
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Table 5: Results of curriculum mapping for secondary patient assessment, trauma assessment, triage

& PPE? usage.
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Skill

Chief complaint (n)

Secondary
patient
assessment

Trauma
assessment

Triage

Using PPE

Chest pain (2)

Hypo/hyperglycaemia (5)

Diarrhoea/constipation (2)

Nausea/vomiting (1)

Abdominal pain/distention (1)

Suspected malaria (2)

Intoxication (2)

Loss of consciousness/fainting (3)

Seizure/convulsion (11)

Extremity pain (1)

Asthma/wheezing (9)

Cough (2)

Difficulty in breathing (2)

Foreign body airway obstruction (8)

Dehydration (5)

HIV complication (1)

Suspected anaemia (2)

Swelling (1)

Bee sting

Back injury

Bleeding (27)

Burn (1)

Chest injury

Extremity injury (2)

Head or neck injury (3)

Injury (unspecified) (3)

Open wound (2)

Road traffic accident (2)

Dislocation injury (1)

ojlolo|lolojloj]ol]lolojlnn|loflojlnn|lnjlojlnnlnnlojlwnwnuniun vinlvun  nn|plo|pb|O|O

ojlojlojlojloflojlojlolojnnjoflojlnjfnjojnnlniojunnnnfnnolo|lunnlo|r~|O|O

ojlolo|jlojlojlojlojl]lojlojlnn|ojflojlnn|lnjlojlnnlnnjlojlojlnnfnnnjlolojlunn|ojo|o|o

ojlojlojlojloflojlojlolojnnjoflojnjnjojnjlnjlojlojlnnfnnnjolo|juno|j]o|o|o

® PPE: Personal protective equipment
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Table 6: Results of curriculum mapping for glucometer use, delivery, malaria rapid testing, log rolling

& pre-hospital ECG” use.

Skill

Chief complaint (n)

Using a
glucometer

Delivery

Malaria rapid
test

Log rolling

Pre-hospital
ECG

Chest pain (2)

Hypo/hyperglycaemia (5)

Diarrhoea/constipation (2)

Nausea/vomiting (1)

Abdominal pain/distention (1)

Suspected malaria (2)

Intoxication (2)

Loss of consciousness/fainting (3)

Seizure/convulsion (11)

Extremity pain (1)

Asthma/wheezing (9)

Cough (2)

Difficulty in breathing (2)

Foreign body airway obstruction (8)

Dehydration (5)

HIV complication (1)

Suspected anaemia (2)

Swelling (1)

Bee sting

Back injury

Bleeding (27)

Burn (1)

Chest injury

Extremity injury (2)

Head or neck injury (3)

Injury (unspecified) (3)

Open wound (2)

Road traffic accident (2)

Dislocation injury (1)

o olooloojlojojlojojlojlojojlojloojlojolojlolojlojlojo|lo|jo| O |uvu|O

o olooloojlojojlojojlojlojlojlojloojlojolojlolojlojlojo|lo|j]o| o |o|oO

o olooloojloojlojojloflojlojlojloolojolojlojlojlojlo|r|O|]O| O |O]|O

Pl |Pr|P|PrP|PrPrOl0O OOl OjlO|lO]O]O|lO]O)|lO|lOCO|O|]O|O| O |O]|O0O

o o/looloojlojojlojojlojlojlojlojloojlojlolojlolojlojlojo|lo|j]o| o |o|oO

* ECG: Electrocardiogram
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Online Supplement 3: Results of curriculum blueprinting for topics and subtopics.

Page 36 of 38

. Section
Curriculum topic(s) Curriculum sub-topics Impact Frequency IxF Reloa/tlve Weight weight
i total
The need for first aid training 3.00 2.00 6.00 2.25 0.02
| ;';:Z?;:;‘:gzirgency care & 1.60 1.60 2.56 0.96 0.01
Introduction to emergency care Zambian healthcare levels & 0.07
o system 2.40 1.80 4.32 1.62 0.02
Definition of an emergency 2.40 2.20 5.28 1.98 0.02
Principles of first aid 3.00 2.20 6.60 2.47 0.02
. . . Limitations of first aid 2.80 2.20 6.16 2.31 0.02
Basic fundamentals of first aid — 2 0.09
Responsibilities & aims 2.60 1.80 4.68 1.75 0.02
Qualities of first aid 2.60 2.20 5.72 2.14 0.02
Socrates & doing harm 2.40 2.00 4.80 1.80 0.02
Good Samaritan law/legal 2.40 2.00 4.80 1.80 0.02
) protection of EFARs
Medical-legal aspects of care Definition of negligence 2.00 1.40 2.80 1.05 0.01 0.08
Patient abandonment 2.00 1.80 3.60 1.35 0.01
Patient consent 2.20 2.00 4.40 1.65 0.02
o Hospital hand-over 2.00 1.40 2.80 1.05 0.01
Procedures & implications of Police reporting 1.20 1.40 1.68 0.63 0.01 0.02
providing care - -
Documentation & reporting 1.40 1.40 1.96 0.73 0.01
Religion, culture & tradition 0.50 0.33 0.17 0.06 0.00 0.00
Calling for help 2.60 2.40 6.24 2.34 0.02
Assessing the scene Scene size-up 2.60 2.00 5.20 1.95 0.02 0.06
Scene safety & PPE? 2.60 2.00 5.20 1.95 0.02
Communication 2.40 2.00 4.80 1.80 0.02
Patient primary assessment Airway 3.00 2.20 6.60 2.47 0.02 0.09
Breathing 3.00 2.20 6.60 2.47 0.02
! EFAR: Emergency first aid responder
2 PPE: Personal protective equipment
73
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1
2 Circulation 2.80 2.20 6.16 2.31 0.02
3 . Disability & exposure 2.80 1.80 5.04 1.89 0.02
4 Patient secondary assessment 0.04
5 Reassessment 2.40 2.60 6.24 2.34 0.02
6 Approach to patient 2.80 2.40 6.72 2.52 0.03
! iFr']'.rSt aid for common sports 2.60 2.20 5.72 2.14 0.02
juries

(‘190 Trauma Head & spinal injuries 2.60 1.80 4.68 1.75 0.02 0.14
11 Bleeding 2.80 3.00 8.40 3.15 0.03
12 Fractures & soft tissue injuries 2.40 2.60 6.24 2.34 0.02
13 Burns 2.60 2.20 5.72 2.14 0.02
1‘5" Unconsciousness 3.00 2.60 7.80 2.92 0.03 0.03
16 Stroke 2.40 1.80 4.32 1.62 0.02 0.02
17 Seizures 2.80 2.40 6.72 2.52 0.03 0.03
18 Fever 2.80 3.00 8.40 3.15 0.03 0.03
19 Hypoglycaemia 2.80 2.60 7.28 2.73 0.03 0.03
32 Dehydration 2.80 3.00 8.40 3.15 0.03 0.03
22 Drug & substance abuse & psychosis 2.00 1.40 2.80 1.05 0.01 0.01
23 Poisoning 2.20 1.40 3.08 1.15 0.01 0.01
24 Anaphylaxis 2.60 1.40 3.64 1.36 0.01 0.01
gg Breathing difficulties 2.60 2.60 6.76 2.53 0.03 0.03
27 Headache 2.20 2.40 5.28 1.98 0.02
28 Chest pain 2.60 2.20 5.72 2.14 0.02
29 Severe pain Abdominal pain 2.60 2.40 6.24 2.34 0.02 0.09
gg Extremity pain 1.75 1.75 3.06 1.15 0.01
32 Generalised pain 1.80 1.60 2.88 1.08 0.01
33 Obstetric & gynaecological 2.25 1.25 2.81 1.05 0.01 0.01
34 emergencies
35 Bites & stings 2.00 1.80 3.60 1.35 0.01
g? . . Electrocution 2.60 1.20 3.12 1.17 0.01

Environmental emergencies - - 0.05
38 Lightning 1.80 1.20 2.16 0.81 0.01
39 Drowning 2.40 1.40 3.36 1.26 0.01
40 Mass casualty incidents 2.80 1.60 4.48 1.68 0.02 0.02
j; Infection prevention 2.80 2.60 7.28 2.73 0.03 0.03
43
44 . . . . -
45 For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml
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Online Supplement 4: Results of curriculum blueprinting for skills.
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Skills Impact Frequency IxF Relative % Weight
Defibrillation 1.60 0.75 1.20 1.09 0.01
Documentation 1.60 1.25 2.00 1.81 0.02
CPR* 2.20 1.00 2.20 2.00 0.02
Pre-hospital ECG® 2.40 1.00 2.40 2.18 0.02
Malaria rapid test 1.80 1.50 2.70 2.45 0.02
BVM?® use 2.40 1.25 3.00 2.72 0.03
Delivery 2.40 1.50 3.60 3.27 0.03
Using a glucometer 2.40 1.50 3.60 3.27 0.03
Obtaining consent 2.20 1.75 3.85 3.49 0.03
Secondary patient assessment 2.20 1.75 3.85 3.49 0.03
Log rolling 2.40 1.75 4.20 3.81 0.04
Using PPE* 2.20 2.00 4.40 3.99 0.04
Patient extrication 2.60 1.75 4.55 4.13 0.04
Triage 2.60 1.75 4.55 4.13 0.04
Basic fracture stabilisation 2.40 2.00 4.80 4.35 0.04
C-spine stabilisation 2.80 1.75 4.90 4.44 0.04
Scene size-up 2.40 2.25 5.40 4.90 0.05
Fundamentals of first aid 2.80 2.00 5.60 5.08 0.05
Patient transport 2.80 2.00 5.60 5.08 0.05
Recovery position 2.60 2.25 5.85 531 0.05
Opening/maintaining airway 3.00 2.00 6.00 5.44 0.05
Bandaging open wounds 2.60 2.50 6.50 5.90 0.06
Calling for help via mobile phone 2.60 2.50 6.50 5.90 0.06
Primary patient assessment 2.60 2.50 6.50 5.90 0.06
Trauma assessment 2.60 2.50 6.50 5.90 0.06

! CPR: Cardiopulmonary resuscitation

2 ECG: Electrocardiogram
*BVM: Bag-valve mask

* PPE: Personal protective equipment
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ABSTRACT

Objectives: Community members are often the first to witness and respond to medical and traumatic
emergencies, making them an essential first link to emergency care systems. The Emergency First Aid
Responder (EFAR) programme is short course originally developed to help South Africans manage
emergencies at the community-level, pending arrival of formal care providers. EFAR was implemented in two
rural regions of Zambia in 2015, but no changes were originally made to tailor the course to the new setting.
We undertook this study to identify potential refinements in the original EFAR curriculum, and to adapt it to

the local context in Zambia.

Design: The EFAR curriculum was mapped against available chief complaint data. An expert group used
information from the map, in tandem with personal knowledge, to rank each course topic for potential
impact on patient outcomes and frequency of use in practice. Individual blueprints were compiled to

generate a refined EFAR curriculum, the time breakdown of which reflects the relative weight of each topic.

Setting: This study was conducted based on data collected in Kasama, a rural region of Zambia’s Northern

Province.

Participants: An expert group of five physicians practicing emergency medicine was selected; all reviewers

have expertise in the Zambian context, EFAR programme, and/or curriculum development.

Results: The range of emergencies that Zambian EFARs encounter indicates that the course must be broad in
scope. The refined curriculum covers 54 topics (seven new) and 25 practical skills (five new). Practical and
didactic time devoted to general patient care and scene management increased significantly, while time

devoted to most other clinical, presentation-based categories (e.g. trauma care) decreased.

Conclusions: Discrepancies between original and refined curricula highlight a mismatch between the external
curriculum and local context. Even with limited data and resources, curriculum mapping and blueprinting are

possible means of resolving these contextual issues.
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ARTICLE SUMMARY
e The study highlights the importance of tailoring medical education curriculums to local context.

e It adds to a limited evidence base surrounding the refinement of medical education curriculums in
LMICs.

e The curriculum mapping and blueprinting methodology presented in this study is likely useful in most

©CoO~NOUTA,WNPE

low-resource settings.

11 e The translatability of the curriculum generated through this study is limited, as data were only
collected from a single site in rural Zambia.

14 e These methods did not account for qualitative commentary data and community member input,
which might have been useful in informing the final curriculum.
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INTRODUCTION

Emergency care encompasses a range of time-sensitive health services provided for acute medical, surgical,
and obstetric conditions to avoid death or disability. Although well-embedded into the healthcare systems of
many high-income countries, the establishment of emergency care in low- and middle- income countries
(LMICs) remains an ongoing challenge, despite the central role it can play in the health system." Even
allowing for poor reporting mechanisms,®® it is clear that LMICs are burdened by the highest rates of injury
and illness in nearly every category,”™ and vulnerable populations within these nations are at particular

risk."*"” These emergencies come at high cost, directly affecting the psychosocial, health, productivity, and
418-24

economic status of LMICs.
While regular and timely access to medical care should be of utmost importance in LMICs, numerous barriers,
including rural living and negative financial implications, prevent this from occurring in a manner envisaged
by the longitudinal primary care model.' >* As a result, emergency care is the first point of contact with the
health system for a great many people worldwide (including the poor and uninsured in high-income
countries). Emergency care systems have the potential to reduce deaths in LMICs by 54%;”* *° the prehospital
component alone is also highly effective, reducing trauma-related mortality by up to 25%.”

Prehospital emergency care systems modelled on those in high-income countries are unaffordable for most
LMICs, which are in need of a less-expensive model.’ ® This model should be able to serve either as a
foundation for prehospital care in areas where it does not exist, or as a support system to help newer
prehospital care systems grow into maturity.”® The Emergency First Aid Responder (EFAR) programme, which
was developed in 2010 to meet the emergency care needs of low-resource areas in South Africa, satisfies
these criteria." EFAR relies upon community involvement, on the basis that training a large number of
community members will increase the likelihood that an EFAR is present or near to any emergency that may
occur. Through community-specific trainings, EFARs are taught to provide life-saving care in the interim
before ambulance arrival. Similar short courses geared towards layperson responders have proven effective in
other LMICs.****

Zambia is a lower-middle-income Southern African nation of 16.2 million.*® It may be considered a fairly
typical African LMIC: although the country is urbanising, the majority of Zambians continue to live in rural
areas and below the poverty line.** Maternal and infant mortality rates are high,*® and the majority of
premature deaths are preventable, stemming from injuries and infectious disease.’® Emergency care systems
in Zambia are insufficient, and there is no national ambulance service.’’” Most healthcare is public, provided
collaboratively by the Zambian Ministry of Health and Zambian Defence Force, but the healthcare workforce
remains inadequate.**” In order to improve emergency care, as the Zambian Ministry of Health and Zambian
Defence Force have stated they wish to do, a multi-faceted approach needs to be taken. Providers must be
trained and hospital care must be improved, but, in the meantime, Zambians must be empowered to handle
emergencies on the community-level. **

In a 2014 needs assessment, Zambians identified that a grassroots community response programme could
facilitate the eventual formation of a strong and formal prehospital care system in their country.>* Motivated by this,
the Zambian Ministry of Health and Zambian Defence Force implemented the EFAR programme in 2015 in two rural
villages: Kasama and Nyimba. The programme utilises community health centres to recruit participants and
hold trainings.*’ These centres are staffed by the Zambian Defence Force, but serve both military personnel
and the civilians in the region. There has since been concern that the Zambian EFAR curriculum — which was not
modified from the original South African programme — was not a good fit for the emergency care needs of rural
Zambian communities. The Zambian setting differs from the South African one in many ways: it is rural, less violent,
has less existing infrastructure, and overall different culture and lifestyles. All of these factors are likely to influence
the types of emergencies seen, and yet, existing local resources and needs have not been reflected in the
EFAR curriculum.

Most educators focus primarily on adapting medical education curriculums as science surrounding course
content evolves. But, secondarily, it is also necessary to tailor curriculums to local needs and resources. This is
especially important in LMICs, where resource levels and health systems infrastructure can vary drastically
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even within a region. Curriculum mapping is a method of spatially representing the components of a
curriculum that allows for identification of gaps and overlaps in course content.** ** Curriculum mapping has
become well-accepted in the medical community in high-income countries as a means of keeping up with an
ever-increasing knowledge base. It not only facilitates ongoing curricular evaluation, but also, rapid
improvement and evolution,*® and has been shown to improve educational outcomes.*

In the case of the EFAR curriculum, the purpose of curriculum mapping was to align curricular elements (the
topics and skills covered in the course) with the emergency care needs of the regional population. The map
alone does not yield a weighted curriculum breakdown. Instead, it serves as a source of information for a
second refinement process. Curriculum blueprinting, as defined by Coderre et al., builds off the map, yielding
a quantified distribution of curricular topics.** With expert input, curricular elements are weighted for both
impact of learning the element as well as frequency with which the element is seen in the field. From the
quantitative data that results, learning objectives and experiences can be revised.** These two methods —
curriculum mapping and course blueprinting — have revolutionised the way in which modern medical
education is planned, taught, and assessed. While commonplace in high-income countries, there is a little
evidence surrounding the use of mapping and blueprinting in LMICs. An understanding of the importance of
curriculum development has translated to some regions of sub-Saharan Africa, but implementing
development methods has been noted as challenging in environments that already lack manpower and other
resources.” We believe that curriculum mapping and blueprinting could be an effective means of refining
course context and scope, thus positively impacting the development of medical education in LMICs.

This study sought to utilise existing EFAR data and expert input to identify potential refinements and adapt
the EFAR curriculum to Zambia.

METHODS
EFAR site data collection & analysis

Previous communications indicated that the EFAR patient run forms (PRFs) were being stored at the two
Zambian Defence Force health centres where trainings had been held. All EFAR-patient interactions logged
between July 2015 and June 2016 were collected, retrospectively up until March 2016 and then
prospectively. Data included patient demographics, chief complaints, presentations, and dispositions. No
identifying information was collected. Data were entered into encrypted Microsoft Excel (© Microsoft,
Richmond, WA) spreadsheets on-site. Basic statistics were generated using SAS 9.4 Software (© SAS, Cary,
NC).

Curriculum refinement

Selecting an expert group

Conducting a successful curriculum refinement requires a group of experienced educators, topic opinion
leaders, and medical professionals. The group may be as small as three members for a short learning
experience, but should grow in size as the complexity of the learning experience increases.*®

A group of five was deemed appropriate for this study. Reviewers were identified via email. All were
physicians practicing emergency medicine. Reviewers were also required to have expertise in the Zambian
context, the EFAR programme, and/or curriculum development.

Curriculum mapping

The lead researcher generated two initial curriculum maps — one for course topics and another for skills - by
mapping all curricular elements against all chief complaints (extracted from PRFs) in Microsoft Excel. Chief
complaints were then matched to the existing EFAR curriculum by the lead researcher using a binary system.
The relationship between each curricular element and chief complaint was directly explored. For example,

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



©CoO~NOUTA,WNPE

BMJ Open

the topic “headache” was matched to the chief complaint “hypo/hyperglycaemia”, but it was not matched to
another cief complaint, “difficulty in breathing”. 1's related curricular elements that are relevant to the chief
complaint, such as “headache” to “hypo/hyperglycaemia”. 0’s were not believed to be pertinent to a chief
complaint, such as “headache” to difficulty in breathing”.

The expert group reviewed the initial curriculum maps, validating or changing the curricular elements that
corresponded to a particular complaint. Continuing with our example, if a reviewer did not agree that the
topic “headache” corresponded to the chief complaint of “hypo/hyperglycaemia” (as headache was mapped
by the lead researcher), then the reviewer indicated this by changing the cell score from 1 to 0. Free text
space was provided to add additional curricular elements (e.g., a topic not included in the curriculum but that
the reviewer felt was important for handling the given chief complaint) and other relevant commentary.

The individual reviewer sheets for topics and skills were compiled and summed (refer to online supplements
S1 and S2). Scores ranged from 0 (none of the reviewers found the curricular element important in relation to
the chief complaint) to 5 (all found it important). Where reviewers suggested additional curricular elements
that related to a chief complaint, these were added to the compiled map and received a score of 1. The
recorded number of times EFARs were presented with each chief complaint was also added to the compiled
map, for ease of reference in the blueprinting stage.

Curriculum blueprinting

The two compiled maps were given to the expert review panel, to allow them to gain a sense of: 1. How
relevant the group overall felt each topic or skill was in relation to the chief complaints and 2. How frequently
chief complaints are seen in Kasama.

Informed reviewers were then asked to rank curricular elements. Reviewers called upon their personal
knowledge and data from the maps to score each topic twice — once for impact, and a second time for
frequency (Table 1). Impact referred to usability in providing appropriate care for a patient presenting with a
specific condition, while frequency related to how often the element might be used in practice. Both impact
and frequency were given a rank between 1 and 3, with 1 being the least important/frequent and 3 being the
most important/frequent.

It should be noted that the definitions of impact and frequency vary slightly in relation to a curricular element
that is a medical or traumatic condition (e.g. a traumatic injury) versus something that can be classified as
general knowledge (e.g. the Good Samaritan law) or a skill (e.g. the method of scene size-up). For the former
scenario, impact is ranked based on how frequently the skill might be used in treating a condition. A reviewer
will likely consider a traumatic injury to be serious and perhaps life threatening, and thus, would rank it as a 2
or 3 for impact. Based on the frequency of chief complaints given in the curriculum map, traumatic injuries
are common. A reviewer would then assign the frequency to a value of 3. General knowledge refers to topics
that are not actually medical conditions, but rather, concepts that supplement an EFARs ability to treat the
conditions themselves. An example of this would be the topics covered under medical-legal aspects of care.
Knowledge of the Good Samaritan law might be of little use in the actual provision of appropriate care, but it
might be utilised relatively often. Thus, it might rank a 1 on impact and a 2 on frequency. In the context of
skills, the impact and frequency definitions are similar. A reviewer may think that the primary patient
assessment is a skill that’s utilised in nearly every patient encounter, and thus assign it a 3 for frequency. The
reviewer may also believe it to be extremely useful in providing care, yielding a 3 for impact. The ranking
system is beneficial, as it is much more efficient to analyse quantitative data versus the alternative of
qualitative commentary. From these rankings, curricular elements can be weighted to give a breakdown of
the curriculum in terms of time spent on each.
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Table 1: Impact and frequency ranking definitions, adapted from Coderre et a
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Weight Impact Frequency
. . . . General knowledge or . . General knowledge or
Topic/skill Medical/traumatic . Medical/traumatic .
. . skill (e.g. healthcare . skill (e.g. healthcare
is... condition (e.g. stroke) ) condition (e.g. stroke) .
system or scene size-up system or scene size-up
Little use in providing .
1 Non-urgent . Rarely seen Rarely utilised
appropriate care
Serious, but not . o
. . . Some use in providing . . .
2 immediately life . Relatively common Occasionally utilised
. care appropriate care
threatening
Life threatening Extremely useful in .
3 Very common Frequently utilised

emergency

providing care

The ranking sheets were compiled. A weighted score was calculated for each curricular element (Table 2),
which represents the proportion of course time that educators should aim to spend on this curricular

element. Topics correlate to didactic time, while skills correlate to practical (hands-on) time.

Table 2: An example of determining the relative weights of curricular elements. Mean impacts and

frequencies are tabulated across all reviewers for all curricular elements (columns 2 and 3). The products of

these impacts and frequencies are calculated for each element (column 4). Then, the IxF for each individual
element is divided by the sum of all of that elements’ IxF values (the total of column 4) to generate a relative
weighting for each element (column 5). Column 6 represents this weight in percentage form. In this example,

the skill of bandaging open wounds would take up 6% of practical course time.

Column #1 3 4 5 6
. . Mean
Curriculum topic or Mean [IXF/Z(IxF)]x
. Frequency IXF IXF/3 (IXF)
skill Impact (1) 100
(F)
Bandaging ope
ndaging open 2.5 6.5 0.06 6%
wounds

RESULTS
EFAR site data
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Data availability

EFAR PRFs were available at the Kasama site. No PRFs were available at the Nyimba site.

Patient demographics

110 patients were seen by EFARs in Kasama from July 2015 to June 2016. Most (61, 56%) were male and
adults (92, 84%; defined as over 11 years). The majority were brought to the Kasama Zambian Defence Force
clinic (94, 86%). Nearly all patients (101, 92%) were referred to higher care.

Chief complaints

29 unique complaints were identified across medical and traumatic emergencies. When grouped based on
aetiology, the most common chief complaint was known injury (39%), followed by respiratory problems
(19%).

Curriculum mapping

Mapping yielded an additional seven topics and six skills, for a total of 54 topics and 26 skills.
The results of curriculum mapping are available in online supplement S1 and S2.

Curriculum blueprinting

Mean impact scores for topics ranged from 0.5 (religion, culture, and tradition) to 3.0 (principles of first aid,
airway, breathing, and unconsciousness). Mean frequency scores ranged from 0.33 (religion, culture, and
tradition) to 3.0 (bleeding, fever, and dehydration). Product scores ranged from 0.17 (religion, culture, and
tradition) to 8.40 (bleeding, fever, and dehydration). Topics were assigned between 0.4 and 86.7 minutes of
course time.

Mean impact scores for skills ranged from 1.6 (for defibrillation and documentation) to 3.0 (opening and
maintaining the airway). Mean frequency scores ranged from 0.75 (defibrillation) to 2.5 (bandaging, mobile
phone use, patient primary assessment, and trauma assessment). Product scores ranged from 1.20
(defibrillation) to 6.50 (bandaging, mobile phone use, patient primary assessment, and trauma assessment).
Skills were assigned between 4 and 21.6 minutes of course time.

The results of curriculum mapping are available in online supplements S3 and S4.
The refined EFAR curriculum

The original curriculum had six modules, into which each of the topics and skills for the refined curriculum
were categorised for ease of comparison (Table 3).
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4Table 3: Comparison of the modules included in the original and refined EFAR curricula.

Original curriculum

Refined curriculum

Module Content Didactic | Practical Total % total Didactic | Practical Total % total
time (hr) | time (hr) | time (hr) time time (hr) | time (hr) | time (hr) time
Environmental | Bites and stings, electrocution, drowning
. i . 0.0 0.0 0.0 0.0 0.5 0.0 0.5 2.9
Emergencies & lightening
Unconsciousness & General altered mental status,
. . 1.3 1.2 2.5 15.2 0.7 0.2 0.9 5.4
Near Unconsciousness hypoglycaemia & substance abuse
. Cord prolapse, antepartum and
Obstetrics &
postpartum haemorrhage & emergency 2.0 1.1 3.1 18.9 0.1 0.2 0.3 1.9
Gynaecology .
delivery
Overview of first aid, ethical aspects,
Introduction & Scene scene assessment, primary and
. 2.0 1.3 33 20.3 5.1 2.9 8.0 48.9
Management secondary patient assessments, mass
casualty incidents & infection control
. . Stroke, seizure, fever, dehydration,
Medical Emergencies . . . . 2.0 1.3 3.3 20.3 2.5 1.3 3.8 23.0
poisoning, breathing difficulty & shock
Lo Approach to patient with traumatic
Injuries L 3.0 1.2 4.2 254 1.4 1.5 2.9 17.9
injuries
Course total 10.3 6.1 16.4 100.0 10.3 6.1 16.4 100.0
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DISCUSSION

Curriculum mapping and blueprinting were practical means of adapting the programme and
improving contextual relevancy, and are likely translatable to similar programmes in other LMIC
settings.

Significant changes were required for the Zambian EFAR programme to be contextually-relevant. The
original and refined curriculums share only a single similarity in distribution across their six modules:
medical emergencies. One module — introduction and scene management - saw a significant
increase in time and three modules - obstetrics and gynaecology, unconsciousness and near
unconsciousness, and injuries - were deemphasised in the final curriculum. The environmental
emergencies module remained an insignificant portion of the curriculum. The medical emergencies
module likely remained similar due to the burdens of infectious and non-communicable diseases
being relatively similar between Zambia and South Africa.”’ *®

Deemphasising the obstetric and injury sections was not predicted, given the well-documented
burdens in Zambia.** Obstetric and gynaecologic emergencies, such as complicated delivery or post-
partum haemorrhage, lead to high maternal mortality rates in Zambia,*> * but they were not seen by
EFARs in our study. The reasons behind this are unknown: it may suggest that existing systems to
handle obstetric and gynaecologic emergencies in the Kasama region are adequate, but could
equally be due to EFARs feeling disempowered in such cases and therefore not responding. Similarly,
injuries accounted for nearly 40% of EFAR chief complaints and reviewers are likely intimately aware
of the local burden of injury.*®*! Trauma care reflected this, ranking consistently high in mapping and
blueprinting. Yet, injury was deemphasised in the final curriculum. A likely explanation for this is that
trauma care was actually overrepresented in the original EFAR curriculum due to the extremely large
burden of trauma in South Africa in comparison to Zambia.* *° 32 *3
explore the mismatch in both fields.

Further work is required to

Introduction and scene management saw a 242% increase in learning time. In the context of the
EFAR programme’s main goal - training laypeople to handle the emergencies at a basic level - this
result can be seen as successful. EFARs should be spending more time focusing on introductory
material that will help them to handle a variety of emergencies. These results parallel other
layperson responder programmes, which also place emphasis on broad skills that can aid patients
presenting with a range of conditions.>* ** While environmental emergencies were included in the
original curriculum, they were not included in the course programme that was implemented.
Therefore, a before-and-after comparison could not be made, and the total time devoted in the
original curriculum was denoted as zero. The percentage of total time in the refined curriculum is
only around 3%, speaking to why it may not have been included in the first place: local and
programmatic experts do not perceive it to be important.

We believe the refined curriculum will be effective in instructing Zambian EFARs, and in preparing
them to manage the emergencies they are most likely to face. This study highlights that no two
settings are the same: even between South Africa and Zambia, the course breakdown differs
significantly. It is important to consider the context at the start, and to reconsider it at scheduled
time intervals, as these LMIC regions are rapidly changing. A refinement process such as this should
be used to ensure an appropriate and evolved curriculum is in place as any medical education
programme expands.
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The EFAR programme, and layperson first response systems in general, are cost effective means of
reducing morbidity and mortality in LMICs.”” ** These short courses must train up people with
minimal prior knowledge in a short span - typically one to five days.*** As such, course time must be
maximised. Mapping and blueprinting can be leveraged to ensure that this occurs. Where
curriculums exist, it allows updating of the curriculum to ensure it is context-appropriate. Where no
curriculum currently exists, programme developers might use these methods instead to generate an
initial curriculum.

It has also proven challenging to identify methods that allow for adaption of programmes to other
regions, while maintaining low cost. There are few appropriate strategies for designing educational
programmes in LMICs and training community members.>® Current literature focuses on resource-
heavy methods used in high-income countries, but these are unrealistic in LMICs. The curriculum
refinement methods we describe are an efficient way of tailoring programmes to local needs,
without heavy reliance on data collection and research personnel. Although the method has two
stages, it is cost- and time-effective. Adaptations were easily made throughout the process as
needed, from the size of the expert group to the definitions of impact and frequency for
blueprinting.

Together, the EFAR model and curriculum refinement methods provide a flexible framework for
development and expansion of layperson medical education programmes. These community-based
programmes are vitally important to LMIC health systems development, and should be prioritised.

There are several limitations in this study. Based on original communications, we anticipated that
data would be collected from two sites. One site did not have any data, and the second had
significantly fewer PRFs available than predicted. The sample size was sufficient, but additional data
would give a clearer picture of the types of chief complaints EFARs are presented with. It is not
uncommon to be without sufficient data sets in LMICs,®® which supports the importance of utilising
methods such as mapping and blueprinting that rely on minimal data in addition to other factors,
such as expert knowledge. While this limits transcavitary of curriculum itself across other LMIC
regions, it does not decrease limit translatability of our conclusion: curriculum mapping and
blueprinting are practical methods of refining educational programmes to increase contextual
relevancy.

The expert group that conducted curricular reviews was limited in size and nature. While the group
included only physicians with significant knowledge about the Zambian context, community
members and past EFAR trainees, who may have a different expectation of the scope of the EFAR
course, were not engaged. Laypersons would likely need to be included in future studies through a
simpler process, such as focus groups; however, current literature provides minimal guidance on
how to incorporate this qualitative data into a weighted curriculum.

Additionally, the study only included quantitative data. Written commentary collected from
reviewers was not incorporated. As such, potentially useful and nuanced comments were not
factored into the final weightings of the curriculum. In future iterations, developers should consider
methodology that allows for the consideration of various sources of qualitative data in generating
the final curriculum.

Results of the study are informing an improved curriculum, to be introduced in-country alongside
improved monitoring and evaluation methods later in 2017. Pedagogy for EFAR learners will be
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explored during implementation, to ensure that the course content outline in the curriculum is
effectively reaching EFAR learners. Ongoing data collection will monitor learning retention, facilitate
assessment of EFAR sites, and allow efficient curriculum refinement at scheduled time points in the
future.
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Online Supplement 1: Results of curriculum mapping for topics.

The scores presented here are the summed totals across all reviewers. Scores range from 0 (none of
the reviewers found the curricular element important in relation to the complaint) to 5 (all found it

important).

Table 1: Results of curriculum mapping for the Introduction & Scene Management module. Frequency
of chief complaint in Kasama EFAR data is denoted by “n”.

Topic

Chief complaint (n)

Introduction & Scene Management

The need for
first aid training

History of
emergency care
& Zambian first

aid

Zambian
healthcare levels
& referral
system

Definition
of an emergency

Chest pain (2)

Hypo/hyperglycaemia (5)

Diarrhoea/constipation (2)

Nausea/vomiting (1)

Abdominal pain/distention (1)

Suspected malaria (2)

Intoxication (2)

Loss of consciousness/fainting (3)

Seizure/convulsion (11)

Extremity pain (1)

Asthma/wheezing (9)

Cough (2)

Difficulty in breathing (2)

Foreign body airway obstruction (8)

Dehydration (5)

HIV complication (1)

Suspected anaemia (2)

Swelling (1)

Bee sting

Back injury

Bleeding (27)

Burn (1)

Chest injury

Extremity injury (2)

Head or neck injury (3)

Injury (unspecified) (3)

Open wound (2)

Road traffic accident (2)

Dislocation injury (1)

o|jlojlojloluwuwinniuuunn v ninLninjiunnolvninivuniniuniumniwviuwoiuwuiouo ouv|uv | uv
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Table 1 (cont.): Results of curriculum mapping for the Introduction & Scene Management module.

Frequency of chief complaint in Kasama EFAR data is denoted by “n”.

Introduction & Scene Management (cont.)

Topie Principles of first Limitations of Responsibilities Qualities of first

Chief complaint (n) aid first aid & aims aid
Chest pain (2) 5 5 5 5
Hypo/hyperglycaemia (5) 5 5 5 5
Diarrhoea/constipation (2) 5 5 5 5
Nausea/vomiting (1) 5 5 5 5
Abdominal pain/distention (1) 5 5 5 5
Suspected malaria (2) 5 5 5 5
Intoxication (2) 5 5 5 5
Loss of consciousness/fainting (3) 5 5 5 5
Seizure/convulsion (11) 5 5 5 5
Extremity pain (1) 5 5 5 5
Asthma/wheezing (9) 5 5 5 5
Cough (2) 5 5 5 5
Difficulty in breathing (2) 5 5 5 5
Foreign body airway obstruction (8) 0 0 0 5
Dehydration (5) 5 5 5 5
HIV complication (1) 5 5 5 5
Suspected anaemia (2) 5 5 5 5
Swelling (1) 5 5 5 5
Bee sting 5 5 5 5
Back injury 5 5 5 5
Bleeding (27) 5 5 5 5
Burn (1) 5 5 5 5
Chest injury 5 5 5 5
Extremity injury (2) 5 5 5 5
Head or neck injury (3) 5 5 5 5
Injury (unspecified) (3) 0 0 0 0
Open wound (2) 0 0 0 0
Road traffic accident (2) 0 0 0 0
Dislocation injury (1) 0 0 0 0
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1
2 Table 1 (cont.): Results of curriculum mapping for the Introduction & Scene Management module.
2 Frequency of chief complaint in Kasama EFAR data is denoted by “n”.
g Introduction & Scene Management (cont.)
7 Good
8 Topic Socrates & Samaritan Definition of Patient Patient
9 . law/Legal .

doing harm X f negligence abandonment consent
10 Chief complaint (n) protection o
11 EFARs
12 | chest pain (2) 5 5 5 5 5
13
14 Hypo/hyperglycaemia (5) 5 5 5 5 5
15 | Diarrhoea/constipation (2) 5 5 5 5 5
16
17 Nausea/vomiting (1) 5 5 5 5 5
18 | Abdominal pain/distention (1) 5 5 5 5 5
19
20 Suspected malaria (2) 5 5 5 5 5
21 | Intoxication (2) 5 5 5 5 5
22
23 Loss of consciousness/fainting (3) 5 5 5 5 5
24 | Seizure/convulsion (11) 5 5 5 5 5
25
26 Extremity pain (1) 5 5 5 5 5
27 | Asthma/wheezing (9) 5 5 5 5 5
28
29 Cough (2) 5 5 5 5 5
30 | Difficulty in breathing (2) 5 5 5 5 5
31
32 Foreign body airway obstruction (8) 0 1 0 0 0
33 | Dehydration (5) 5 5 5 5 5
34
35 HIV complication (1) 5 5 5 5 5
36 | Suspected anaemia (2) 5 5 5 5 5
37 ;
38 Swelling (1) 5 5 5 5 5
39 | Bee sting 5 5 5 5 5
40 .
41 Back injury 5 5 5 5 5
42 | Bleeding (27) 5 5 5 5 5
43
44 Burn (1) 5 5 5 5 5
45 | Chest injury 5 5 5 5 5
46
47 Extremity injury (2) 5 5 5 5 5
48 | Head or neck injury (3) 5 5 5 5 5
49
50 Injury (unspecified) (3) 0 0 0 0 0
51 | Open wound (2) 0 0 0 0 0
52
53 Road traffic accident (2) 0 0 0 0 0
54 | Dislocation injury (1) 0 0 0 0 0
55
56
57
58
59
60
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Table 1 (cont.): Results of curriculum mapping for the Introduction & Scene Management module.

Frequency of chief complaint in Kasama EFAR data is denoted by “n”.

Topic

Chief complaint (n)

Introduction & Scene Management (cont.)

Hospital
hand-over

Police reporting

Documentation &
reporting

Religion, culture
& tradition

Chest pain (2)

Hypo/hyperglycaemia (5)

Diarrhoea/constipation (2)

Nausea/vomiting (1)

Abdominal pain/distention (1)

Suspected malaria (2)

Intoxication (2)

Loss of consciousness/fainting (3)

Seizure/convulsion (11)

Extremity pain (1)

Asthma/wheezing (9)

Cough (2)

Difficulty in breathing (2)

{2 J T 2 T T T 2 I T L T T (R O B I O [ O O |

{2 J T 2 T T T 2 O I T O T (R O B I O [ O 0 |

{2 J T 2 T T T 2 I T T T (O B B O [ O 0 |

{2 J T 2 T T T 2 O I T L T T (R O B I O [ O 0 |

Foreign body airway obstruction

(8)

o

o

o

o

Dehydration (5)

HIV complication (1)

Suspected anaemia (2)

Swelling (1)

Bee sting

Back injury

Bleeding (27)

Burn (1)

Chest injury

Extremity injury (2)

Head or neck injury (3)

Injury (unspecified) (3)

Open wound (2)

Road traffic accident (2)

Dislocation injury (1)

o|jlojlojlojlunv uiuiuiui uvuvuiuvuiviuvwuvn
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1
2 Table 1 (cont.): Results of curriculum mapping for the Introduction & Scene Management module.
2 Frequency of chief complaint in Kasama EFAR data is denoted by “n”.
5
6 . Introduction & Scene Management (cont.)
7 Topic

. . Scene safety &
g Chief complaint (n) Calling for help Scene size-up PPE
10 Chest pain (2) 5 5 5
11 .
12 Hypo/hyperglycaemia (5) 5 5 5
ij Diarrhoea/constipation (2) 5 5 5
15 Nausea/vomiting (1) 5 5 5
16
17 Abdominal pain/distention (1) 5 5 5
ig Suspected malaria (2) 5 5 5
20 Intoxication (2) 5 5 5
21
22 Loss of consciousness/fainting (3) 5 5 5
23
24 Seizure/convulsion (11) 5 5 5
25 . .
26 Extremity pain (1) 5 5 5
3; Asthma/wheezing (9) 5 5 5
29 Cough (2) 5 5 5
30
31 Difficulty in breathing (2) 5 5 5
gg Foreign body airway obstruction (8) 0 0 0
34 Dehydration (5) 5 5 5
35
36 HIV complication (1) 5 5 5
37
38 Suspected anaemia (2) 5 5 5
zg Swelling (1) 5 5 5
41 Bee sting 5 5 5
42
43 Back injury 5 5 5
44 ]
45 Bleeding (27) 5 5 5
jg Burn (1) 5 5 5
48 Chest injury 5 5 5
49
50 Extremity injury (2) 5 5 5
51
52 Head or neck injury (3) 5 5 5
gi Injury (unspecified) (3) 0 0 0
55 Open wound (2) 0 0 0
56
57 Road traffic accident (2) 0 0 0
58 . L
59 Dislocation injury (1) 0 0 0
60
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Table 1 (cont.): Results of curriculum mapping for the Introduction & Scene Management module.

Frequency of chief complaint in Kasama EFAR data is denoted by “n”.

Topic

Chief complaint (n)

Introduction & Scene Management (cont.)

Communication

Airway

Breathing

Circulation

Chest pain (2)

Hypo/hyperglycaemia (5)

Diarrhoea/constipation (2)

Nausea/vomiting (1)

Abdominal pain/distention (1)

Suspected malaria (2)

Intoxication (2)

Loss of consciousness/fainting (3)

Seizure/convulsion (11)

Extremity pain (1)

Asthma/wheezing (9)

Cough (2)

Difficulty in breathing (2)

Foreign body airway obstruction (8)

Dehydration (5)

HIV complication (1)

Suspected anaemia (2)

Swelling (1)

Bee sting

Back injury

Bleeding (27)

Burn (1)

Chest injury

Extremity injury (2)

Head or neck injury (3)

Injury (unspecified) (3)

Open wound (2)

Road traffic accident (2)

Dislocation injury (1)
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Table 1 (cont.): Results of curriculum mapping for the Introduction & Scene Management module.

Frequency of chief complaint in Kasama EFAR data is denoted by “n”.

Topic

Chief complaint (n)

Introduction & Scene Management (cont.)

Disability &
exposure

Infection

Reassessment .
prevention

MCls*

Chest pain (2)

Hypo/hyperglycaemia (5)

Diarrhoea/constipation (2)

Nausea/vomiting (1)

Abdominal pain/distention (1)

Suspected malaria (2)

Intoxication (2)

Loss of consciousness/fainting (3)

Seizure/convulsion (11)

Extremity pain (1)

Asthma/wheezing (9)

Cough (2)

Difficulty in breathing (2)

Foreign body airway obstruction (8)

Dehydration (5)

HIV complication (1)

Suspected anaemia (2)

Swelling (1)

Bee sting

Back injury

Bleeding (27)

Burn (1)

Chest injury

Extremity injury (2)

Head or neck injury (3)

Injury (unspecified) (3)

Open wound (2)

Road traffic accident (2)

Dislocation injury (1)

T I S T R O L 2 I~ O I S I = O S O 2 A L~ S 2 I~ O I [ I S )~ I O B [~ IO 5 B R S %)
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(2 I T 2 T T T [ 2 2 2 I T (1 3 2 I Y~ 3 T 3 2 2 2 I T 3 1 2 I 1 I I O B 0
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1 MCI: Mass casualty incident
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Table 2: Results of curriculum mapping for the Injuries module. Frequency of chief complaint in

Kasama EFAR data is denoted by “n”.

BMJ Open

Page 24 of 38

Injuries
First aid
) for Head & Fractures
Topic Approach . . & soft
. common spinal Bleeding . Burns

to patient - L tissue

Chief complaint (n) sports injuries injuries
injuries

Chest pain (2) 0

Hypo/hyperglycaemia (5)

Diarrhoea/constipation (2)

Nausea/vomiting (1)

Abdominal pain/distention (1)

Suspected malaria (2)

Intoxication (2)

Loss of consciousness/fainting (3)

Seizure/convulsion (11)

Extremity pain (1)

Asthma/wheezing (9)

Cough (2)

Difficulty in breathing (2)

Foreign body airway obstruction (8)

Dehydration (5)

HIV complication (1)

Suspected anaemia (2)

Swelling (1)

Bee sting

Back injury

Bleeding (27)

Burn (1)

Chest injury

Extremity injury (2)

Head or neck injury (3)

Injury (unspecified) (3)

Open wound (2)

Road traffic accident (2)

Dislocation injury (1)

(2 J T 2 T T T 2 2 I T L T L T 1 2 I T Y~ T O I Ty T I 3 1 2 I 1 I I O B 0
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1

2 Table 3: Results of curriculum mapping for the Medical Emergencies module. Frequency of chief

2 complaint in Kasama EFAR data is denoted by “n”.

5 . .

6 Medical Emergencies

7

8 . ious- o
9 Topic Unconscious Stroke Seizures Fever Hypo-
10 ness glycaemia
11 Chief complaint (n)

12 Chest pain (2) 0 0 0 0 0
ij Hypo/hyperglycaemia (5) 5 2 5 0 5
15 Diarrhoea/constipation (2) 0 0 0 5 0
1? Nausea/vomiting (1) 0 1 0 5 0
18 Abdominal pain/distention (1) 0 0 0 5 0
;8 Suspected malaria (2) 0 0 1 5 0
21 Intoxication (2) 5 1 5 0 5
2:23 Loss of consciousness/fainting (3) 5 5 5 1 5
24 Seizure/convulsion (11) 5 2 5 5 5
gg Extremity pain (1) 0 0 0 0 0
27 Asthma/wheezing (9) 0 0 0 0 0
gg Cough (2) 0 0 0 5 0
30 Difficulty in breathing (2) 0 0 0 5 0
2; Foreign body airway obstruction (8) 4 0 0 0 0
33 Dehydration (5) 0 0 0 0 0
gg HIV complication (1) 0 0 0 1 0
36 Suspected anaemia (2) 0 0 0 0 0
g; Swelling (1) 0 0 0 0 0
39 Bee sting 0 0 0 0 0
40 -

a1 Back injury 0 0 0 0 0
42 Bleeding (27) 5 0 0 0 0
43

44 Burn (1) 0 0 0 0 0
45 Chest injury 0 0 0 0 0
jg Extremity injury (2) 0 0 0 0 0
48 Head or neck injury (3) 0 0 0 0 0
gg Injury (unspecified) (3) 0 0 0 0 0
51 Open wound (2) 0 0 0 0 0
gg Road traffic accident (2) 1 0 0 1 1
54 Dislocation injury (1) 0 0 0 0 0
55

56

57

58

59

60
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Table 3 (cont.): Results of curriculum mapping for the Medical Emergencies module. Frequency of
chief complaint in Kasama EFAR data is denoted by “n”.

Medical Emergencies (cont.)

Drug &
Topic substance Difficulty
Dehydration Poisonin Anaphylaxis
i : abuse & 1SOnIng phytaxi breathing
Chief complaint (n) psychosis
Chest pain (2) 0

Hypo/hyperglycaemia (5)

Diarrhoea/constipation (2)

Nausea/vomiting (1)

Abdominal pain/distention (1)

Suspected malaria (2)

Intoxication (2)

Loss of consciousness/fainting (3)

Seizure/convulsion (11)

Extremity pain (1)

Asthma/wheezing (9)

Cough (2)

Difficulty in breathing (2)

Foreign body airway obstruction (8)

Dehydration (5)

HIV complication (1)

Suspected anaemia (2)

Swelling (1)

Bee sting

Back injury

Bleeding (27)

Burn (1)

Chest injury

Extremity injury (2)

Head or neck injury (3)

Injury (unspecified) (3)

Open wound (2)

Road traffic accident (2)

Dislocation injury (1)

Al PdpP|PdpP|PpP|lOjOjO|lWN|dMM|O|lO|]OJ]O|lOj M| O|Oj]O|j]O|lO|lL|ULWN|ULW| O|O|ULL|UL|O|O
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Table 3 (cont.): Results of curriculum mapping for the Medical Emergencies module. Frequency of

chief complaint in Kasama EFAR data is denoted by “n”.

Medical Emergencies (cont.)

Topic . Abdominal Extremity Generalised
Headache Chest pain . . .
Chief complaint (n) pain pain pain

Chest pain (2) 0 5 0 0 0
Hypo/hyperglycaemia (5) 5 0 0 0 0
Diarrhoea/constipation (2) 0 0 5 0 0
Nausea/vomiting (1) 1 1 5 0 0
Abdominal pain/distention (1) 0 0 5 0 0
Suspected malaria (2) 5 0 0 0 0
Intoxication (2) 5 0 5 0 0
Loss of consciousness/fainting (3) 1 1 0 0 0
Seizure/convulsion (11) 1 0 0 0 0
Extremity pain (1) 0 0 0 5 5
Asthma/wheezing (9) 0 5 0 0 0
Cough (2) 0 5 0 0 0
Difficulty in breathing (2) 0 5 0 0 0
Foreign body airway obstruction (8) 0 0 0 0 0
Dehydration (5) 1 0 5 0 0
HIV complication (1) 0 0 0 0 0
Suspected anaemia (2) 5 0 0 0 0
Swelling (1) 0 0 0 0 0
Bee sting 0 0 0 0 0
Back injury 0 0 0 0 0
Bleeding (27) 0 0 0 0 0
Burn (1) 0 0 0 0 0
Chest injury 0 5 0 0 0
Extremity injury (2) 0 0 0 0 0
Head or neck injury (3) 5 0 0 0 0
Injury (unspecified) (3) 1 1 1 0 0
Open wound (2) 0 0 0 0 0
Road traffic accident (2) 2 1 1 0 0
Dislocation injury (1) 0 0 0 0 0
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Table 4: Results of curriculum mapping for the Obstetrics & Gynaecology module. Frequency of chief
complaint in Kasama EFAR data is denoted by “n”.

©CoO~NOUTA,WNPE

Topic

Chief complaint (n)

Obstetric &
Gynaecology

Chest pain (2)

Hypo/hyperglycaemia (5)

Diarrhoea/constipation (2)

Nausea/vomiting (1)

Abdominal pain/distention (1)

Suspected malaria (2)

Intoxication (2)

Loss of consciousness/fainting (3)

Seizure/convulsion (11)

Extremity pain (1)

Asthma/wheezing (9)

Cough (2)

Difficulty in breathing (2)

Foreign body airway obstruction (8)

Dehydration (5)

HIV complication (1)

Suspected anaemia (2)

Swelling (1)

Bee sting

Back injury

Bleeding (27)

Burn (1)

Chest injury

Extremity injury (2)

Head or neck injury (3)

Injury (unspecified) (3)

Open wound (2)

Road traffic accident (2)

Dislocation injury (1)
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Table 5: Results of curriculum mapping for the Environmental Emergencies section. Frequency of
chief complaint in Kasama EFAR data is denoted by “n”.

Environmental Emergencies

Topic
Bites & stings Electrocution Lightning Drowning
Chief complaint (n)
Chest pain (2) 0 1 0 0
Hypo/hyperglycaemia (5) 0 0 0 0
Diarrhoea/constipation (2) 0 0 0 0
Nausea/vomiting (1) 0 0 0 0
Abdominal pain/distention (1) 0 0 0 0
Suspected malaria (2) 0 0 0 0
Intoxication (2) 0 0 0 0
Loss of consciousness/fainting (3) 0 2 2 1
Seizure/convulsion (11) 0 1 2 0
Extremity pain (1) 1 0 1 0
Asthma/wheezing (9) 1 0 0 0
Cough (2) 0 0 0 0
Difficulty in breathing (2) 2 0 0 3
Foreign body airway obstruction (8) 0 0 0 0
Dehydration (5) 0 0 0 0
HIV complication (1) 0 0 0 0
Suspected anaemia (2) 0 0 0 0
Swelling (1) 2 0 0 0
Bee sting 5 0 0 0
Back injury 0 1 1 0
Bleeding (27) 0 0 0 0
Burn (1) 0 2 3 0
Chest injury 0 0 0 0
Extremity injury (2) 0 0 0 0
Head or neck injury (3) 0 1 1 0
Injury (unspecified) (3) 0 1 0 0
Open wound (2) 0 0 0 0
Road traffic accident (2) 0 0 0 0
Dislocation injury (1) 0 1 0 0
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Online Supplement 2: Results of curriculum mapping for skills.

The scores presented here are the summed totals across all reviewers. Scores range from 0 (none of
the reviewers found the curricular element important in relation to the complaint) to 5 (all found it

©CoO~NOUTA,WNPE

important).

Table 1: Results of curriculum mapping for bandaging, fracture stabilisation, BVM® use & C-spine

stabilisation.

Skill

Chief complaint (n)

Bandaging
open wounds

Basic fracture
stabilisation

BVM use

C-spine
stabilisation

Chest pain (2)

Hypo/hyperglycaemia (5)

Diarrhoea/constipation (2)

Nausea/vomiting (1)

Abdominal pain/distention (1)

Suspected malaria (2)

Intoxication (2)

Loss of consciousness/fainting (3)

Seizure/convulsion (11)

Extremity pain (1)

Asthma/wheezing (9)

Cough (2)

Difficulty in breathing (2)

Foreign body airway obstruction (8)

Dehydration (5)

HIV complication (1)

Suspected anaemia (2)

Swelling (1)

Bee sting

Back injury

Bleeding (27)

Burn (1)

Chest injury

Extremity injury (2)

Head or neck injury (3)

Injury (unspecified) (3)

Open wound (2)

Road traffic accident (2)

Dislocation injury (1)

oOo|lo|lojlojlo|jlo|jlo|jlo|jlo|lnwn|ojlofnjfnjojlBnfnnjfojlBnnjnnjnnunnlunnliphlo|oOo|oO

oOo|lo|lojlojlo|jlo|jlo|jlo|jlo|lnwn|ojlofnunfnjojlBnfnfojnnjnjnn|jolojlunn|fo||oO|0O

oO|lo|lojlojlo|jlo|jlo|jo|jlojn|ojlofnnfnjojlBnfnjfojlojBnjnjnnjojlojlnnjfojo|o|o

o|lojlojlojlo|jlo|jojlojlo|lnwn|ojlofnnfnjojlBnfnfojlojBnjnnjnnjojlojlnnjojo|o|o

! BVM: Bag-valve mask
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Table 2: Results of curriculum mapping for calling for help, CPR?, defibrillation & documentation.

Skill

Chief complaint (n)

Calling for help
via mobile
phone

(@]
©
=

Defibrillation

Documentation

Chest pain (2)

Hypo/hyperglycaemia (5)

Diarrhoea/constipation (2)

Nausea/vomiting (1)

Abdominal pain/distention (1)

Suspected malaria (2)

Intoxication (2)

Loss of consciousness/fainting (3)

Seizure/convulsion (11)

Extremity pain (1)

Asthma/wheezing (9)

Cough (2)

Difficulty in breathing (2)

Foreign body airway obstruction (8)

Dehydration (5)

HIV complication (1)

Suspected anaemia (2)

Swelling (1)

Bee sting

Back injury

Bleeding (27)

Burn (1)

Chest injury

Extremity injury (2)

Head or neck injury (3)

Injury (unspecified) (3)

Open wound (2)

Road traffic accident (2)

Dislocation injury (1)

o|lojlo|jlo|lojlojloj]lojlojnwn|loflojln|lnjlojlnnlnnlojlwnwnunniun unluvu u|plo|pr»|O|O

oO|lojlo|lolojlojlojl]olojuw|oflojn|lnjlojlnnlnnlojlwnnnnfun nnlolo|lunn|lo|pr»|O|oO

o|lojlo|jlojlojlojlojl]lolojnun|ojflojln|lnjlojlnnlnnjlojlojlnnfnjnnjolojlunnlojo|o|o

oO|lojlo|lojlojlojlojl]lolojnwn|ojflojln|lnjlojlnnlnnjlojlojlnnfnjnnjlolojlunnlojo|o|o

2 CPR: Cardiopulmonary resuscitation
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Table 3: Results of curriculum mapping for first aid fundamentals, obtaining consent, airway
maintenance & patient extrication.

BMJ Open

Page 32 of 38

Skill

Chief complaint (n)

Fundamentals
of first aid

Obtaining
consent

Opening/maint
aining airway

Patient
extrication

Chest pain (2)

Hypo/hyperglycaemia (5)

Diarrhoea/constipation (2)

Nausea/vomiting (1)

Abdominal pain/distention (1)

Suspected malaria (2)

Intoxication (2)

Loss of consciousness/fainting (3)

Seizure/convulsion (11)

Extremity pain (1)

Asthma/wheezing (9)

Cough (2)

Difficulty in breathing (2)

Foreign body airway obstruction (8)

Dehydration (5)

HIV complication (1)

Suspected anaemia (2)

Swelling (1)

Bee sting

Back injury

Bleeding (27)

Burn (1)

Chest injury

Extremity injury (2)

Head or neck injury (3)

Injury (unspecified) (3)

Open wound (2)

Road traffic accident (2)

Dislocation injury (1)

o|lolo|lolojlojlol]ojlojnn|lojflojnn|lnjlojlnnlnnlojlwnniuniun unluvu uvun|pplo|p»|O|O

o|jlolo|jlolojlojlol]lojlojnwn|loflojlnn|lnjlojlnnlnnjlojlwnnnnfun nlolo|lunn|lo|pr»|oO|o

oOo|jlolo|jlo|jlojloj]ojl]lojlojnn|lojflojlnn|lnjlojlnnlnnjlojlolnnfnnnjlojlojlunn|lojo|o|o

oOo|jlolo|jlolojlojlojl]lojlojlnn|lojflojnn|lnjlojlnnlnnjlojlolnnfnnnjlojlojlunn|lojo|o|o
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1

2

2 Table 4: Results of curriculum mapping for patient transport, primary patient assessment, recovery
5 position & scene size-up.

6

7 Primary

8 skill Patient atient Recovery Scene
9 transport as:essment position size-up
10 Chief complaint (n)

11 Chest pain (2) 0 0 0 0
12

13 Hypo/hyperglycaemia (5) 0 0 0 0
i;" Diarrhoea/constipation (2) 4 4 0 0
16 Nausea/vomiting (1) 0 0 0 0
1; Abdominal pain/distention (1) 4 5 5 5
19 Suspected malaria (2) 5 0 0 0
20 Intoxication (2) 5 0 0 0
21

22 Loss of consciousness/fainting (3) 5 5 5 5
gi Seizure/convulsion (11) 5 5 5 5
25 Extremity pain (1) 5 5 5 5
gs Asthma/wheezing (9) 5 5 0 0
28 Cough (2) 0 0 0 0
gg Difficulty in breathing (2) 5 5 5 5
31 Foreign body airway obstruction (8) 5 5 5 5
gg Dehydration (5) 0 0 0 0
34 HIV complication (1) 5 5 5 5
gg Suspected anaemia (2) 5 5 5 5
37 Swelling (1) 0 0 0 0
38 Bee sting 0 0 0 0
39

40 Back injury 5 5 5 5
41 Bleeding (27) 0 0 0 0
42

43 Burn (1) 0 0 0 0
44 Chest injury 0 0 0 0
45

46 Extremity injury (2) 0 0 0 0
jr; Head or neck injury (3) 0 0 0 0
49 Injury (unspecified) (3) 0 0 0 0
22 Open wound (2) 0 0 0 0
52 Road traffic accident (2) 0 0 0 0
53 Dislocation injury (1) 0 0 0 0
54

55

56

57

58

59

60
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Table 5: Results of curriculum mapping for secondary patient assessment, trauma assessment, triage

& PPE? usage.

BMJ Open
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Skill

Chief complaint (n)

Secondary
patient
assessment

Trauma
assessment

Triage

Using PPE

Chest pain (2)

Hypo/hyperglycaemia (5)

Diarrhoea/constipation (2)

Nausea/vomiting (1)

Abdominal pain/distention (1)

Suspected malaria (2)

Intoxication (2)

Loss of consciousness/fainting (3)

Seizure/convulsion (11)

Extremity pain (1)

Asthma/wheezing (9)

Cough (2)

Difficulty in breathing (2)

Foreign body airway obstruction (8)

Dehydration (5)

HIV complication (1)

Suspected anaemia (2)

Swelling (1)

Bee sting

Back injury

Bleeding (27)

Burn (1)

Chest injury

Extremity injury (2)

Head or neck injury (3)

Injury (unspecified) (3)

Open wound (2)

Road traffic accident (2)

Dislocation injury (1)

ojlolo|lolojloj]ol]lolojlnn|loflojlnn|lnjlojlnnlnnlojlwnwnuniun vinlvun  nn|plo|pb|O|O

ojlojlojlojloflojlojlolojnnjoflojlnjfnjojnnlniojunnnnfnnolo|lunnlo|r~|O|O

ojlolo|jlojlojlojlojl]lojlojlnn|ojflojlnn|lnjlojlnnlnnjlojlojlnnfnnnjlolojlunn|ojo|o|o

ojlojlojlojloflojlojlolojnnjoflojnjnjojnjlnjlojlojlnnfnnnjolo|juno|j]o|o|o

® PPE: Personal protective equipment
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Table 6: Results of curriculum mapping for glucometer use, delivery, malaria rapid testing, log rolling

& pre-hospital ECG” use.

Skill

Chief complaint (n)

Using a
glucometer

Delivery

Malaria rapid
test

Log rolling

Pre-hospital
ECG

Chest pain (2)

Hypo/hyperglycaemia (5)

Diarrhoea/constipation (2)

Nausea/vomiting (1)

Abdominal pain/distention (1)

Suspected malaria (2)

Intoxication (2)

Loss of consciousness/fainting (3)

Seizure/convulsion (11)

Extremity pain (1)

Asthma/wheezing (9)

Cough (2)

Difficulty in breathing (2)

Foreign body airway obstruction (8)

Dehydration (5)

HIV complication (1)

Suspected anaemia (2)

Swelling (1)

Bee sting

Back injury

Bleeding (27)

Burn (1)

Chest injury

Extremity injury (2)

Head or neck injury (3)

Injury (unspecified) (3)

Open wound (2)

Road traffic accident (2)

Dislocation injury (1)

o olooloojlojojlojojlojlojojlojloojlojolojlolojlojlojo|lo|jo| O |uvu|O

o olooloojlojojlojojlojlojlojlojloojlojolojlolojlojlojo|lo|j]o| o |o|oO

o olooloojloojlojojloflojlojlojloolojolojlojlojlojlo|r|O|]O| O |O]|O

Pl |Pr|P|PrP|PrPrOl0O OOl OjlO|lO]O]O|lO]O)|lO|lOCO|O|]O|O| O |O]|O0O

o o/looloojlojojlojojlojlojlojlojloojlojlolojlolojlojlojo|lo|j]o| o |o|oO

* ECG: Electrocardiogram
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Online Supplement 3: Results of curriculum blueprinting for topics and subtopics.

Page 36 of 38

. Section
Curriculum topic(s) Curriculum sub-topics Impact Frequency IxF Reloa/tlve Weight weight
i total
The need for first aid training 3.00 2.00 6.00 2.25 0.02
| ;';:Z?;:;‘:gzirgency care & 1.60 1.60 2.56 0.96 0.01
Introduction to emergency care Zambian healthcare levels & 0.07
o system 2.40 1.80 4.32 1.62 0.02
Definition of an emergency 2.40 2.20 5.28 1.98 0.02
Principles of first aid 3.00 2.20 6.60 2.47 0.02
. . . Limitations of first aid 2.80 2.20 6.16 2.31 0.02
Basic fundamentals of first aid — 2 0.09
Responsibilities & aims 2.60 1.80 4.68 1.75 0.02
Qualities of first aid 2.60 2.20 5.72 2.14 0.02
Socrates & doing harm 2.40 2.00 4.80 1.80 0.02
Good Samaritan law/legal 2.40 2.00 4.80 1.80 0.02
) protection of EFARs
Medical-legal aspects of care Definition of negligence 2.00 1.40 2.80 1.05 0.01 0.08
Patient abandonment 2.00 1.80 3.60 1.35 0.01
Patient consent 2.20 2.00 4.40 1.65 0.02
o Hospital hand-over 2.00 1.40 2.80 1.05 0.01
Procedures & implications of Police reporting 1.20 1.40 1.68 0.63 0.01 0.02
providing care - -
Documentation & reporting 1.40 1.40 1.96 0.73 0.01
Religion, culture & tradition 0.50 0.33 0.17 0.06 0.00 0.00
Calling for help 2.60 2.40 6.24 2.34 0.02
Assessing the scene Scene size-up 2.60 2.00 5.20 1.95 0.02 0.06
Scene safety & PPE? 2.60 2.00 5.20 1.95 0.02
Communication 2.40 2.00 4.80 1.80 0.02
Patient primary assessment Airway 3.00 2.20 6.60 2.47 0.02 0.09
Breathing 3.00 2.20 6.60 2.47 0.02
! EFAR: Emergency first aid responder
2 PPE: Personal protective equipment
73
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1
2 Circulation 2.80 2.20 6.16 2.31 0.02
3 . Disability & exposure 2.80 1.80 5.04 1.89 0.02
4 Patient secondary assessment 0.04
5 Reassessment 2.40 2.60 6.24 2.34 0.02
6 Approach to patient 2.80 2.40 6.72 2.52 0.03
! iFr']'.rSt aid for common sports 2.60 2.20 5.72 2.14 0.02
juries

(‘190 Trauma Head & spinal injuries 2.60 1.80 4.68 1.75 0.02 0.14
11 Bleeding 2.80 3.00 8.40 3.15 0.03
12 Fractures & soft tissue injuries 2.40 2.60 6.24 2.34 0.02
13 Burns 2.60 2.20 5.72 2.14 0.02
1‘5" Unconsciousness 3.00 2.60 7.80 2.92 0.03 0.03
16 Stroke 2.40 1.80 4.32 1.62 0.02 0.02
17 Seizures 2.80 2.40 6.72 2.52 0.03 0.03
18 Fever 2.80 3.00 8.40 3.15 0.03 0.03
19 Hypoglycaemia 2.80 2.60 7.28 2.73 0.03 0.03
32 Dehydration 2.80 3.00 8.40 3.15 0.03 0.03
22 Drug & substance abuse & psychosis 2.00 1.40 2.80 1.05 0.01 0.01
23 Poisoning 2.20 1.40 3.08 1.15 0.01 0.01
24 Anaphylaxis 2.60 1.40 3.64 1.36 0.01 0.01
gg Breathing difficulties 2.60 2.60 6.76 2.53 0.03 0.03
27 Headache 2.20 2.40 5.28 1.98 0.02
28 Chest pain 2.60 2.20 5.72 2.14 0.02
29 Severe pain Abdominal pain 2.60 2.40 6.24 2.34 0.02 0.09
gg Extremity pain 1.75 1.75 3.06 1.15 0.01
32 Generalised pain 1.80 1.60 2.88 1.08 0.01
33 Obstetric & gynaecological 2.25 1.25 2.81 1.05 0.01 0.01
34 emergencies
35 Bites & stings 2.00 1.80 3.60 1.35 0.01
g? . . Electrocution 2.60 1.20 3.12 1.17 0.01

Environmental emergencies - - 0.05
38 Lightning 1.80 1.20 2.16 0.81 0.01
39 Drowning 2.40 1.40 3.36 1.26 0.01
40 Mass casualty incidents 2.80 1.60 4.48 1.68 0.02 0.02
j; Infection prevention 2.80 2.60 7.28 2.73 0.03 0.03
43
44 . . . . -
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Online Supplement 4: Results of curriculum blueprinting for skills.

Page 38 of 38

Skills Impact Frequency IxF Relative % Weight
Defibrillation 1.60 0.75 1.20 1.09 0.01
Documentation 1.60 1.25 2.00 1.81 0.02
CPR* 2.20 1.00 2.20 2.00 0.02
Pre-hospital ECG® 2.40 1.00 2.40 2.18 0.02
Malaria rapid test 1.80 1.50 2.70 2.45 0.02
BVM?® use 2.40 1.25 3.00 2.72 0.03
Delivery 2.40 1.50 3.60 3.27 0.03
Using a glucometer 2.40 1.50 3.60 3.27 0.03
Obtaining consent 2.20 1.75 3.85 3.49 0.03
Secondary patient assessment 2.20 1.75 3.85 3.49 0.03
Log rolling 2.40 1.75 4.20 3.81 0.04
Using PPE* 2.20 2.00 4.40 3.99 0.04
Patient extrication 2.60 1.75 4.55 4.13 0.04
Triage 2.60 1.75 4.55 4.13 0.04
Basic fracture stabilisation 2.40 2.00 4.80 4.35 0.04
C-spine stabilisation 2.80 1.75 4.90 4.44 0.04
Scene size-up 2.40 2.25 5.40 4.90 0.05
Fundamentals of first aid 2.80 2.00 5.60 5.08 0.05
Patient transport 2.80 2.00 5.60 5.08 0.05
Recovery position 2.60 2.25 5.85 531 0.05
Opening/maintaining airway 3.00 2.00 6.00 5.44 0.05
Bandaging open wounds 2.60 2.50 6.50 5.90 0.06
Calling for help via mobile phone 2.60 2.50 6.50 5.90 0.06
Primary patient assessment 2.60 2.50 6.50 5.90 0.06
Trauma assessment 2.60 2.50 6.50 5.90 0.06

! CPR: Cardiopulmonary resuscitation

2 ECG: Electrocardiogram
*BVM: Bag-valve mask

* PPE: Personal protective equipment
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